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APPKNDIX  A 

IN  IM  r DATA  DIIC’K  LISTING  AND  MODKI,  CARD  LX  IM  ANATK  )N 

A complete  listing  of  the  input  data  ileek  is  ineluded  in  this  appendix.  This  includes 
NAM  K LIST  cards  :uul  model  cards.  This  listing  is  to  Mowed  by  ;ui  explanation  of 
Llic  t unction  of  each  of  the  various  types  ot  model  cards  u ed  in  the  t’OS'i'C’  program. 

IN'  PI  T DATA  DLGK  LISTING 


Following  is  a complete  list  ol  the  input  data  cards  for  the  program.  The  first  two 
pages  are  the  NA  ML  LIST  variable  cards  followed  by  the  model  cards. 


1 


CAROS  35  OWNS  HTL  \ZTL  «"  L G NAC  LOS 

* S I 

W1  = 7Q . ,CF1  = . 6 l , w 2=27  0 . ,0^  ?=.9 9, W3=54Q . ,Cr  3=1 . ,W4=  103  0. ,CE4=  . 640  , W5=69  3.  , 

CF5  = 1.  7?,  W6  = >r.O  . ,r.FI,=  1.  , W 7 = 51  14.  ,rs  r-  3. 5, CM  1 = 2.  0 3 , CM  3=1.  ,CM4  = 3. 34  ,CM6=1.  , 
CM7=3.5,f  N=  6 0 . , R N=  8 . , S N F = 01.  ,5FF=33.,Pp=50.  , T S 4 ■ . 1 , F F 1 = 1.2,  FF2r2.,C-)l  "1 -76, 
W[>1=  34  3. 7 ,00  1 =2.  ,Co2=  4.  ,>92=93. 2,  CC2=  4.5 ,0b  3 = 4 .5,  WO  3=  11  35.2,  CC  3=4. 75  , C3U=  2.  7, 
W04  = 7 4 7.  7 , CO  4 = ?.  5,C  Jr>:  ?.  c , WD5  = ? 65 . 9 , CC 5 = ? . 7 ,CR8  - 3.  , WUrt=101. 2 ,CC8=?.  3 1 ,C89  = 3 . , 
W0  9=  2 35.  9,OC  1=3.  ,0916  = 3.  , WOI  5 = 956  . ,CC  16  = 3. , WRRP  ~4  4. 4 ,C_,0  = 1.  , FSL  = 10. 5 , ERL  = 50  . , 
RSL  = 21 . . T S7= . ff  3=?. 6,0Mb=3. , AS2=l«9G . ,RMC1= 18 . ,RMC2=16.,RM0,  3=ie.,jFl=?., 
SF2=5.3,SF0rT.,  KHC4=  1 4.  , RM05  = 16.  ,KMC6  = 18.  ,SF4  = 3. , ->F5=6. 3,;>F6  = J.  , RMC7=  36  . , 

S.F7  = 2.  , RMO10  = 50  . ,SF1  0=  1.  7 ,RHC  11  = 55.  , SF11=  1.  2 , RMO 1 2 = 5 5.  , S F 12  = 1.2,  RMC1  3 = 50  . , 

SF1  3=1 . 2,  RMC1  4=  50.  ,SF14  = 1 .•>,  RMC1  7=14  . ,SF1  7=5  . 7,  RMO  18  = 50  . , S-‘  15  = 3.  ,RMC  2 5 = 40  . , 
SF25  = f.  , F91=  2 .5  , FM?=  1 . f,  r h=5UQ  . , WAbPR  = 12156.  ,FClP=6.56,  TMF  = 7500.  , 1' AM  = 3.  , 

TMC  = 6.26,TFC  = 4.9  4,TDC  = 6.,ROC  = 4.44,PN1  = 1.,PM2=30.,DN3=36.,.<'3  = 6.2:),RT  = 6.26, 

? 

30URVF 

Pril=,7|3f2i=s7,pPFi=.45,DC12=.7,pr?2=.7>PC3?=.95)PC13=.7,PC23=.7,PC33=.95, 
PC14= . 7, PC  ?4= . 7, PT34= . 95,PC15  = . 7 ,PC25= . 7,PC35= .95, PC16=.7,PC26=. 7,DC3  6= . 95, 

PT1  7=. 7, PC 27=.  7, P 5 37=. 45, FT  14  = . 7, FC26=. 7, PC34  = . 94  , PC  19=.  7, P329  = . 7, PC 39  = .P5, 
°Cll!J  = .7,PC-’13  = .7,FC310=.9  5,Prtll=.7,Pr?ll=.  7,  re  311  = .95,FCU2=.7,CC212=.95, 
pC  312  = . 95  , PCI  i 3=  . 7 ,F-G?  13  = . 7,  PC  31  3=  .95,  PCI  14=  . 7 ,PC2  14  = . 7,  PC  3 14  = .95  ,PC1 1 5=  . 7 , 
Pr215  = .7)FC7i5  = .95,PC116=.7,pr,’l5=.7,PC315  = .95.P';tl7=.7,PC217=.7,FC317  = .95, 
°C115  = .7,PCP15  = .7,PC31fl  = .95,P''ll,=  .7,PC21?=.  7,rC319=.95,PC120  = .7,PC220  = .7, 
PC320=. 95 ,PP1 21= . 7,FC?21= . 7,PC32i= .96, 

3 

S SUMA  RV 
T 

tSIZF 

W1=0.,CF1=0.,W2=0.,CF2=0.,W3=0.,CF3=0.,W4=0.,CF4=0.,W5=0.,CF5=0.,W6=0., 
CF6=0.,W7=0.,CF7=0.,CM1=0.,CM3=0.,Cm4=0.,CMS=0.,CM7=0.,CN=0.  ,RN=  G . , bNF=0  . , 
SPF=0.,RF=0.,TS4=0.,FFt=0.,FC2=0.,C61=0.,HDl=0.,CCl=C.,Ca2=0.,WJ2=0.,CC2=3., 
r-33  = 0 . , WC3=3  . ,CC  3 = G . , C34  = 3. , W04  = C . , CC4=C  . ,C95  = 0 . , Rb5  = 0.  ,CC5  = 0.  ,Ctt3  = 0 . , W04=  0 . , 
C C 6 = 0 , ,039=0.  , W 0 9 = 0 • , C C 9 = iJ . , C 3 1 6 ■ n . ,WL)16  = 0.  ,CC16=0.,  WRRP=0 . ,CSO=0.,FSl=G., 
FRL=0.,RSL  = 0.,TS7=0.,FF3=3.,F'1d=O..AS2=0.,RMCl  = 0.,R'1C2=0.,RiC3  = 0.,SFl=0., 

S F 2 = 0 . ,SF3=0.  , R M C 4 = 0 . , RMO  5=  c . , R If  6-  0 . , SF  4 = 0 . , SF  5=  3 . , SF6  = 0 . , R4C  7 = 0 . , S F 7 = 0 . , 
RMC10=1.,SF10=0.  , RMO  1 1 = T. , SF 11=0. ., RHC 12  = 0. ,SF12  = 0.,RMCi 3 = 0. »SF13  = 0.,RHC 14=0., 
SF14  = 0.  , F HC17  = 0 . ,SF17  = 0.  , RiiC14=0.  , ,fi  4 = o.  ,R4C25  = 0 . ,f,F25  = 0.,  F>11  = a.  ,FM?  = 0 
F4  = 0 . 0,  WA4PP::0.  , T = c . , F C L R=  p . , . 1 * = Q . , R 4=  0 , , T HC  = u . , T FC  = 0 . , T UC  = 0 . , RQC  = 0 , , 

FT  = 0 . ,PN1 =0. ,PN2  = 0. ,P  M 3=0  . ,P94  = 0. , °N5  = 0 . , PN6=C . , 

5 

8CURVF 

PC117  = 0. , PC  21 7 = 0 . ,FC31 7=0. , PC  118=0. »pC?18=0. ,PC3lfl  = 0. ,PC119=0.,PC219=0 ., 

PC319  = n.,FC120  = 0. , PC  220=0.  ,PC320=0.,°C121  = 0. ,FC221=0. , PC3?1=C., 

8 

3SUMARY 

i 

SSI  ZF 

Hl  = 40.  ,CF1  = 1.  ,94=63.  , CF4=  ,99,W5  = 63.  ,CF5=  l . , 97=507.  ,0.F7=3.5,  CM  1=1.  ,CM5=1 . , 

CM7  = 3. 5,  CN  = ?., RN=4.,  SNF  = 6., SDr=74.,  RP  = 1 3., TS4  = .1,FF1--1. 2,  FF  2=2., C 31=  1.75, 

WO  1=107. 2, CC 1 = 2.  , C04  = 2.0, H04=2Q .4 , CC4  = 2. 0 ,C 35  = 1 . 5 , WJ 5 = 2 5. 6, CC5= 1 . 5,  CO  6=  3. , 

W3  8=  111 . 7 ,CC4=>.  T1,C89=3.  , W09=29.  1 , CC9=2.  ,C 31 3=2. 5,  W 013  = 16.  2,CCl3  = 2.  5, 
C317=3.5, 

WC17  = 244  . l,OC17  = 3.5, WRRF=  16 . , C SO= 1 . , F SL = 1 7. , ERL  = 3 . , RS L= 15 . , T S 7=  . 15,  F F 3= 2. 5 , 
063  = 2., AS  2=  300.  , RMC 1 = 1 8. , bFl  = 7 . ,RMC4=14. , RMC5= 14 . , SF 4= 5 . 3 , SF 4= 3 . , RMC 7 = 1 6 . , 
SF7= 2. 0,RHC 10  = 50 . ,SF 10=1. 2,R4r 1 3=50 ., SFl 3 = 1 . 2,RMC  14  = 30 . , SF 1 4 = 1 . , RMC 1 7 =4 0 . , 
SF17  = 1., R 6C1  4 = 50., SFl 8=3.,  RH"22  = 4 0.,SF22=2., RMC 26  = 50  ., SF26=1. 2,  FM1= 2.5, 

FM2= 1 . 7, EH  = 4 0 0., WAMPR= 1 2 9 7 . , T *F  = 34 9 C . , PN 1 = 1 . , PN 2= 30 . , PN 3 = 86 . , RM  = 6 . 29 , RT  = 6 . 2 6, 
ECLR  = 6.5h,TAM=3  . ,RM  = 6 . 29,  THC  = 6.  ^6,  TFC  =5.94,  Tl3C  = 6.  0 0,  R0C  = 6.94  ,RT=6.  26,  PN1  = 1 . , 
PN2=  .30.  , PN3=  4 6.  , PN4=  1 1 6.  , PN6=  3 0 . , 

8 


V 


tCURVF 

PC  114  = 0.  , PC  21 4 = 0 . , PC  3 14=0  . , PC  11  5 = 0.  , PC  21  5 = 0.  , PC  315=0.  , PC  11 6 = 0 . ,PC21b=  0 . , 
PC316=0., 

I 

f SUMSRY 
S 

SSIZC 

W1=/66.,CF1=2.5,  W2=428  . , W4  = 797  . ,^4=1.  5,  W5=l  24.  ,CF5  = 1 . 5,  M7  = lt  06.  , 

CE7  = 3.5,  W8  = 314.  ,C,FB  = 4 . ,CM1  = .S  CM8  = 0 . , CM9-3.  75  ,CN=  76.  ,RN  = 1H.  ,SNF_s  36.  , 5PF=9r.  , 
RP=20.,C81=?.5,HD1=261.3,CC1=2.5,C32  - 0 . , *0?  = f.  .,CC2  = 0.  • t . J *«  * 0 , , WJ4  = 0 . , C04  = 0 . , 
CB5=2.2,WD5=4?6.4,CC5=2.13,C88=0.,WPfi=0.,CC3=0.  ,C99=C  . , WP9  = 0 . ,CC9=0.  ,C«B10  = 2 . , 
WD10=150.7,CC10=2.G3,C812=3.,H012=379.1,CCl?=3.fCrUJ=2.,W013=17.9,CC13=2., 
C314=1.92,  W014  = 3 0?.  1 , CC 14=2. 05 , Cdl 7 = Q . , W)  17  =0  . ,C£l/*0.«  WRR3  = 4 . , CSO  = 0 . ,F:><_  = C . , 
FRL=0.  ,RSL  = P , , TS  7 = 0 . , FF’s  0 2*8=3  . , flS2=l8?5.  , RMC2  sl8.,SFl=5.<,5F2  = 5.J,SFS=5.3, 

PMC 7 = 38., SF7  = S.  , RMC8  = 36.  ,SF8-6.2, 

RMC  10  = 40  SF 10= 1.2, KMC  11  = 0. ,3F 11  = 0 . ,RMC12=C  . , 

SF12  = 0. ,RMCi v = 0 . ,SF13  = 0. ,RMC14  = 40 . , 5F 14  = 1 .2  ,RMC17 -0. ,SF17  = 0 . , RMC 13=0 . , 

SF18  » 0.  , PMC  19  = 40  . ,SF  19=1. 2,RMC  2 1 = 40  .,  SF2  1=1 .2,RMC  22=40.  ,SF  2 2 = 1.  ?,  RMC  2 .3  = 4 0.  , 
SF23=1. 2,RMC26=  0 . ,SF2  6=0 . ,rM  = 120C . , Hfl  MPR  = 50  74.,TMP=  720Q.,P'U  = 1.,PN2  = 30., 

PN3  = 8e>.  , RM=6. 29  i RT  = 6.2  6, 

S 

SCURVE 

PC114=.7,PC214=.7,FC314=.96,PC!lS=.7,PC215=.7,PC315=.95,PCll6=.7,PC2l6=.7, 

PC  31 6 =.98  , PC11  7=.  7,  PC  217=.  7,  PC  317=. 95,  PCI  18=.  7 ,PC218=.  7,  PC  31  3=  .99,  PCI  1 9=  . 7, 
PC?19=.7, PC319  = . 98, 

a 

SSUM4RY 

% 

S SIZE 

H1  = 0. ,CF1  = 0.  , W2  = 0.,CF2  = 0 . ,M4  = 0 . ,CF4  = 0 . ,W8  = 0. ,CF9=  0., H7=0. ,CF7=0. ,H8=0 . , 

CF8  = 0. ,CM1  = 0 . ,CM7  = 0 . , CM8  = 0.,CN=0.  ,RN=  Q . ,SNE  = 0 . ,SPE  = 0 . ,RF  = 0. ,TS4  = 0. ,FF 1=0. , 
FF2=0.,CB1  = 2.26, 901=3568.  ,CC 1=1.8, CB2=2. 32,902=10  31. l,CC2=l.5,Cd3=0. , HQ 3 = 0 . , 
CC3=  0 . 5 

CB5=0.,WD5=0.,CC5=0.,CJ10=0.,W010=0.,CC10=0.,CB12=0.,WD12=0.,CC12=0.,CB13=0., 
WD 1 3 = 0. ,CC13=0.,C 614=0. ,WD14  = 0.,CC1 4=0., RMC l = 0.,KMC2  = 0.,SFl=0.,SF2  = 0., 

RMC4  =0 • , RMC5  = 0 . ,SF4=0. , S F 5 = 0 . , RMC 7= 0 . , RME 8= 0 . , SF 7 = 0 . , SF8  = 0 . , RMC 1 0 = 55 . , 

SF10  = 2.,  RMC1 1=60., SF 11  = ?. ,RMC1 4=0.,  SF 14  = 0 .,RMC1 9=0., SF19  = 0.  ,RMC?1  = 0.  , SF2 1 = 0 ., 
RMC 2 2=  0 . ,SF?2  = 0.  , RMC 2 3 = 0.  ,SF^3  = 0.,Fmi  = 0.,FM2  = R.,FH=1200.,MAMPR  = 4 6 74„  , 

TMF  = 7200  . ,CM1  = 4. 5 0 , AS  2= 2 2 62. , RM= E . 2 9 , RT  = 6 . 2 6 , 

S 

SCURVF 

MCll  = 0 . , PC21=  0 . ,PC31  = 0 < , PC  12=0 . , PC  22=  0 ., PC  32  = 0 • »PC 13=0. ,PC23=0.,PC33  = 0 ., 
PC14=0.,PC24=0. , PC34  = 0 . , PC  19=0 . , PC  29  = 0 . , PC  39= 0 . , PC  110  = 0 . , PC 2 1 0 = 0 . , PC 3 1 C= 0 . , 
PC111  = 0. ,PC211  = 0., PC 311=0., pC 112  = 0. ,PC212  = 0.,PC312  = 0.» PC  113=0. ,PC21. 3=0., 

PC313  = 0.,PC114=0.  , PC2 1 4=0. , PC  314  = 0., PC  115=0., PC215  = Q.,FC315=0., PC  116=0., 

PC21 6 = 0. ,PC316  = 0 ., PCI 1 7 = 0 , ,PC21 7=0 ., PC  31 7=0. , PC  118  = 0.  ,PC2 18=0  . ,PC3 18  = 0 ., 
PC119=0.,PC?19=0.,PC319=0., 

% 

SSUMARY 

S 

SSI  ZE 

CB1=1.3,WD1=589.9,CC1=1.3,CB2=1.3,HD2=114.3,CC2=1.3,CB3=1.3,WD3=4Q1.9, 

CC3  = 1.3»CB4  = 1 .3, WD4  = 499. , CC4=1. 3, C68= 1 . 3 , WO 5= 12 0 1 .9 , CC5= 1 . 3 , CB6= 1 . 3 , 

HO  6=574,  2,CC6  = 1.  3,C87=  1. 3 , HD7=  1 99 . 7 , CC7  = 1 . 3 , RMC  10  = 320  . , SF  10  -- 1 . , RMC11=  320  . , 

SF11  = 1.  ,RMC1 2=320., SF 12=1  . ,R«C1 3=320.  ,SF 13=1 . , RMC  14= 320  . , SF 14  = 1 . , RMC 18= 320  . , 
SF 15=1., RMC 16=320. ,SF1 6= 1.,EM=560.,W4mPR=3856.,TMP=100., 

CMB=2.,RM'-6.?9,RT=6.2  6, 

t 

SCURVE 

PC19= .7, PC  29= . 7,PC39= .95,PC110=.7,PC210=.7,PC310=.95,PClll=.7,PC211=.7, 
PC311=.95,PC112=.7,PC212=. 7,PC312=.95, 
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tl  U ( G a f F 7 . U ) ) 

1 uailsuo-  vajopppim-n ajchmatl  tu tpl ro r altotal 

2 rrtM  ASS)  ASSY  ASSY  vATl  COST  L ABOPL  AHOr\ 

G mu>  iKShOukShOIJP  jt-'uURShG''  '*S  3>  HouPS  1 $ 

F S 1 a ± a (G*i_Fl  *',i.i  + n2  W.G*0Fd  wHC+wG  WUb>*LFG  wNG 

F S c *1  F LC-  + ^F  1 FLG*w2  FLG*CF  2 FLG+WG  FLG+CFG  FLG 

F *j  s,  M n I L *CF  1 HTL+Ad  HIL*CF2  hTL+WG  nTL  + CFJ,  hTL 

F S 7 »i  v TL  ♦ LF 1 VTL  + a d V T L + C F d v I L + WG  V TL  + CF  o vTL 

tbj  oF  Hit-j  TYPE  (vLIGHT  + COMPLF.XI  I Y FACTOp  PRODUCTS) 


F 

b 

7 

A 1 

wwu+wd  WUG+Wb  wNG 

t- 

1. 

r-i 

V.  1 

riTt.  + w2  hTL  + a.1  HTL 

F' 

b 

pp 

•»  1 

vTL  + *2  VTL  + Wii  VTL 

F 

b 

10 

•'«  1 

F lG  + hl  FLo+aG  FLG 

l bu-v 

uF  nltl  FYPL  wtlGHTS) 

F 

b 

l 

^ u 

w • j b * u F 4 w ■'  1 G + a b WHG*CFb 

wuG+Wb 

A'  N b * C F o 

wfiG 

F 

b 

(- 

WH 

FLG*LF4  FLG+Ab  FLG*CFb 

FlG+Wd 

FLG+CFu 

FLG 

F 

D 

H T L * t F 4 HTL  + Wb  H T L * C F b 

HT  L + Wb 

HTL>»CFd 

HTL 

F 

b 

7 

v T L * l F 4 vTL  + ad  V I L *CF  b 

VTL+W6 

VTL*CFo 

VTL 

(j^ 

JF  bPAP  TYPL  WEIGHT  ^COMPLEXITY  FACTuFI 

PRODUCTS) 

F 

b 

5 

A -f 

Alvo  + vsb  Wl^G  + Pb  wNG 

F 

b 

(> 

A 4 

mTL  + w b M T L + w b Fi T L 

F 

b 

1 ( 

A H 

V T L + a b VTL+Wb  vTl 

F 

D 

1 o 

F l_  G + a b FLG  + Wb  FI- 6 

( 

JF  jPAK  TYPL  WEIGHTS) 

F 

7 

1 

A / 

w ■ '1 G * b F 7 wNG+wd  WGG*CFH 

wNG+W9 

W.JG  + CF9 

wNG 

F 

7 

2 

»v7 

F L G * b F 7 FLG  + wd  FLb*CFd 

FLG+W9 

FLG*CFp 

FLG 

F 

7 

4 

A / 

h T L * b F 7 HTL+wo  HTL*CF  d 

h T L + 'w  9 

HTL*CF9 

HTL 

F 

7 

7 

V I L*bF 7 vTL+wd  VTL*CF8 

VTL+W9 

V TL*CF^ 

VTL 

( bu^' 

I UF  bOvEK  TYPE  Wt.IGHT*COMPLEXITY  FACTOR  PRODUCTS) 

F 

7 

i 

A 7 

w iG  + nd  WIjG+aP  wNG 

F 

7 

A 7 

HTL+wd  h!L+w9  hTL 

F 

7 

b 

A / 

vTL+wd  VTL+A9  VTL 

F 

7 

11- 

A 7 

FlC+aB  FLG+a'9  FLG 

l Guv  OF  0 VLR  TYPE  WEIGHTS) 

F ('  1 T 34  aUG+2.0  / ■ U4 

F E 1 _,4  FLG+2.U  / » U 4 

F b 4 I S4  HTL*2.0  / .04 

F b 7 Tsu  VTL  * d . U / .04 

F h *i  T ,-j  7 a U G * 2 . U / .04 

F b b T :>7  >iTL*d , D / .04 

F o P Ij7  VTL*2.U  / .04 

F b li  Tb  7 FLG*d.O  / .04 

IJblUT  T m 1 LKNLSS  RATIO...  2.*SKIn  THICKNESS  / .04) 

F P d U1  lG*i_Ml  wNG+w2  W 14  G * C M 2 whG+WG  wHG*CMG  wr JG 

F <-)  S wj.  h T L * C M 1 HTL+W2  HTL*Ci'i2  HTL+WG  HTL*C!Vg  HTL 

F p r,  wl  v T L * b M 1 VTL+Ad  VIL*Oi2  VTL+WG  V TL*CMG  VTL 

F p lu  hi  r L p * l i4 1 F L 0 + w c FLti*Ci^2  FlG+.vG  FLG*C^G  FLG 

l So  * KIH  HEIGHT  ♦CUMPLEXITY  F ACTORS-SUBASSE^BLY ) 

F1U  am  w-u^bi^  a N G + w b WI4G*CMb  wUG+Wb  WNG*CMtj  wNG 

F 1 [j  S (.h  mTL*CMi+  HTL+wb  HTL*CP.b  HTL+Wo  HTL*CMo  HTL 

F 1 u in  vTL  + b'W  VTL+W5  VT  L * C N) b VTL+Wb  VTL+C^b  VTL 

F 10  H ah  FlG*CM4  FLG+  «b  FLG* CMS  FLG+Wo  FLG*CMb  FLG 

(Sb-  b V A k WEIGHT  *COMPLF*ITY  F AC  1 ORS-SUBASSEMBL Y ) 

F 11  ^ a/  «NG*civi7  WNG+wd  WNG*C,vid  wHg+W9  Wf')G*GMp  wUG 

F 11  b f,l  rtTL*bM7  hTL+wd  HTL*CPd  uTL  + Wp  HTL*CM9  HTL 

F 11  * ft i v TL  *v_M7  V TL  + Ad  VTL*C’-o  VTL+W9  V TL*G^9  VTL 

F 11  1'  .i  i F LG*\,  M7  FLG+fto  FlG*CI>m,  F Lb+f:9  F'  L G * C ^ p FLG 

(b,_.  4CVLHS  wLIGHT  *COvPlLXIIY  FACTPF(S-SGBrtSSFMBLY) 

F 1 ^ *t  a <G+  * • 7 7*  PN  Cc  aNo*SF<_  wjG  + WG  WNG**  . 77*K'^L  T PI. G*  SPY  WNG 


A 


F 12  t>  ,v  j rn'iiO**  . 7 / +(JUCb  wNG*SFb  AhO+wb  rt  f , i * * , 7 / * K ‘-'C  b A,iG  + SFb  yNG 

f U h wo  a I H">  * * ■ 77  *l\  N C m ,.NO*SFd  /vf.u  + Wb  «|ju  + * • 7 /*RMC9  WNG*SFH  /iNG 

( k in  , SPAk  , COVER  COST  FOR  Abb  TYPLb  2+3) 

F 10  5 *2  nTL  *♦  . 7 7 * K ViC «n  HTL*SF2  HTL+W3  HTL  + * . 7 7*KML  3 HTL+SF3  HTL 

F 10  o *b  mT  L * * . 77  + RMC  b hTL+SFS  HTL+Wb  HTL** . 7 7 *RMCb  HI L*SFb  HTL 

F 10  H AO  hTL**  . 7 7*RMC0  H T L * SF  a HTL+W9  HTL  **  . 7 7 *kMC9  HTL*SF9  HTL 

IK  liirSPAK,  COVER  COST  FOR  HTL  TYPt-S  2 + 3) 

F 14  0 »2  VTL**. /7*RMC2  VTL*SF  2 VTL  + wO  VTL** . 77  + KMCO  VTL*SF3  V TL 

F 14  6 *b  V TL  * * • 7 7 *R WC  5 VTL*SFb  VTL+Wb  VTL** . 77*RMCb  V1L*SF6  VTL 

F 14  9 rto  V TL**  , 77+RMC8  VTL+CFb  VU.  + W9  VTL** . 77*KMC9  VTL+SF9  VTL 

(k 10* SPAk,  COVER  COST  FOR  VTL  TYPlS  2 + 3) 

F lb  1 kh  ahG*+.oo*RN  wNG** • 95+SPE  i*NG** . 9S* ( Sut  wNG+SNl  WNG)**.95 

F IS  4 KH  h TL  * * . Mb  *RN  HTL**.95+SPE  HTL  * * . 9S*  ( SHE  HTL+SnI  hTL)**.95 

f IS  7 i\H  v TL  * * • 9b*RN  VTL**.95+bPL  VTL * * . 95* < ShE  VTL+SNI  VTL)**.95 

i rtp  ) **H*  { H f4  ) * *0  + ( SPE*  *R  ♦ ( SNE+SNI  ) ♦ #0  = P A R T A 
F IS  8 2.1)*  ((Cu  «NG  + RN  WNG  + SHE  wNG  + SHI  WNG) **.95) 

F lb  9 2.0  * ((CN  HTL  + RN  HTL  + SNE  HTL  + SNI  HTL)**. 95) 

F lb  10  2 . u*  ( ICn  VTL  + RN  VTL  + SHE  V TL  + SNI  V1L)**.95) 

(HSAc*  (Cn-t-KN+SNE  + Shl  ) **0  = P A R T B 
F ltj  l U (D*3>+(6*3)+<  7*3>  ) *.?l)  + ( 1 b * A ) ) * 2.0 

«o*HASl+PAKT  B * 2 . U (TRANSPORTATION  + POSITIONING? 

F Id  2 (aPL  wNo  + RP  WHIG)  ♦ 1.21b  * (8,1)  * 2.U 
(SHh  + kP)*hT*TJ4*2.0  (PANeL  FIT  + TRIM) 

F lb  3 (15*1)*  1.23b  *2.0 

Hmk  T A *nL  *2 . 0 (ASSY  CLAMP  + LAYOUT) 

F in  4 (15*1)  * .557  * (8*1)  * 2.0 

^AkT  A *nG*TJ4*2.0  (HOLE  DRILLING 
F lb  5 (Id*  1 ) * ,810  * (8*1)  ♦ FF 1 wNG  * 2.0 

PART  A *HE*TJ4+FF1*2. 0 (FINISH  OPERATIONS) 

F lb  o l ib  * 1 ) * .970  * (8*  1>  * FF2  wNG  * 2.0 

PMi\ T A *HFI*TJ4*FF2*2.0  (FASTENER  INSTALLATION) 

E lb  7 ( (lb* l)+(lb*2)+(lb*3)+(lb*4)+(lb*5)+(lb*b) ) * ,o8  ♦ FM 1 wNG 

UTAL  ASSY  LA0OR  HOURS  *AMF1*FM1 
IdbK  ASSLMdLY  WING) 

F 17  1 ( (b*o)+(b*b)+(7*b) )*.20  +(lb*9)  * 2.0 

ao*hAS1+PAKT  H *2.0  (TRANSPORTATION  + POblTlONINo) 

F 1/  2 (bPL  HTl  + KP  HTL)  * 1.21b  * (8,4)  * 2.0 

lSRt+KP*nT*TJ4*2,U)  (PANEL  FIT  + TRIM) 

F 17  3 (15,4)  * 1.238  * 2.U 

HMkT  A *hL  *2 . 0 (ASSY  ClAmP  + LAYOUT) 

F 1/  4 (15,4)  * .557  * (8,4)  * 2.0 

HAhT  A *hO*T U4*2 , 0 (HOLE  FRILLING) 

F 17  b (lb, 4)  * .810  * (8*4)  * FF 1 HTL  * 2.0 

HAkT  A *hL *T04*FF1 *2 , 0 (FINISH  OnERATIONb) 

F 17  (.  ( i 5 , 4 ) * .970  * (8*4)  * FF  2 HTL  * 2.0 

Pm«T  A *HFI+TJ4*FF2*2.0  (FASTENER  INSTALLATION) 

F 17  7 (( l 7 * 1 ) + ( 17,2) + ( 17*3)  + (17*4)  + ( 17*5) +( 17*6) ) * .34  * FM1  HTL 

IuTAL  ASSY  LAUOR  HOURS  +AMF1+FM1 
( box  mSSLMoLY  HORT  TAIL) 

F lb  1 ( (b*9)+(d*9)+(7*9) )*.20  + (lb? 10) 

wu*HASl+PAKT  H (TRANSPORTATION  + POSITIONING) 

F 18  2 ( _>Pt  VTl  + RP  VTL)  ♦ 1.21b  ♦ (8*7) 

(SHL  + RP)  *HT*TJ4  (PANEL  FIT  +■  TRIM) 

F 18  3 (15,7)  * 1.238 

HART  A *HL  (ASSY  CLAMP  + LAYOUT) 

F 18  4 (15,7)*  .557  * (8*7) 

PARI  A *i|D*TJ4  (HOLL  DRILLING) 

F lb  b (lb, 7)  * .810  ♦ (8*7)  * F F 1 VTL 

HrtKl  A *Hl*TJ4*FF 1 (FINISH  OPERATIONS) 

F 18  b (15,7)  * .970  * (8*7)  * FF2  VTL 


5 


F 1 1)  7 


h,.ri  a *ni- 1 4 tj4*ki-2  (FAsiti'tn  Installation) 

( do  . 1 > * ( 18  . 2 ) + ( l«t  3 ) + ( 18*4  ) + ( 1 b*  S ) +( 18, 6)  ) * .6b  * FM1  VTL 
I^TAl  Aj-iT  l A 1 < l)  h HOuKS  +AMF1*FM1 
Ii;v<  ASSl  -9JL  Y VLKI  Tail) 

F In  ) .vc  F LG**  . 7 7*KMCc  FLG*SF  2 FLG+w3  FLG** . 7 7*HMC3  FLG*SF3  FLG 

F 19  i vo  t-Lb**  . 77*Rt-L8  FLo*SFb  FLG  + W6  FLG  * * . 7 7 *HMC6  FLG*SF6  FLG 

F IS  ■>  «o  hLGM.  /MiG'CH  FLG*SF  b FLG+w9  FLG** . 77*RMC9  FlG*SF9  FLG 
bwAKtSi  lJULKi  IL  A Jb  * LONGERONS,  SKINS.  STRINGERS  COSTS) 

F cc  ) kc  (-  Lb**  , F LG*  * • r)S  + SPt  F LG** , 96* ( SNE  FLG+SNI  f'i_G)**,95 

I 22  f 2 . u * ( (CiJ  FLG  + RN  FLG  + SNt  FLG  + SNI  FLG)**.  95) 

) cc  3 l l 6 * 1 0 ) + t o * 1 0 ) + ( 7 * 1 u ) >*.20+(22*2) 

F c 4 (_.Pl  FLu  + RP  FLG)  * 1.216  * ( 6 * 2 ) 

F cc  S (cb*l)  * 1.238 

F 2 2 t (t2*l>  ♦ .667  ♦ (8*2) 

F <c  7 (22*1)  * .810  * (8*2)  * FF1  FLG 

f c 2 ' (22*1)  ♦ .9  70  ♦ (8*2)  * FF2  FLG 

) , 2 '<  i i.'t  * 3 ) + ( 22  * 4 ) + ( 22*  b ) + ( 22*6)  + ( 22  * 7 ) + ( 22*8  ) ) * .66  * FM 1 FLG 

(SiONOftibt  AbSF  MbLY  FUSElAGE) 
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re  si  cask 

I'bL  OF  nrciMAL  I^FLItS  UiJiTS  IN  MILLIONS 
FIRST  Uh 1 T COST 

I.  1 N'J 


STRul  I u:<Al  Bux 

1 (6*1)  / (5*3)  * bl.U  * 

HF  ]. 

2 Ik*.;)  / (5*3)  * 14. b * 

HF  4 

b W1  wNG**.77  * RMC 1 wNG 
R 1 bS 


( b * 3 ) ** . b7 
LI 

( b . 3 ) * ♦ . b7 
L 4 

* SF  1 WNo  + ( 1 c!  * 3 ) 


lo»l)  / ( b * 3 ) * 52.0  * (b>3) ♦*.b7 
HF2  L2 

1111^)  / (b,3)  * 19.0  * ( 6 r 3 ) * * , 67 
HFb  E5 

*4  *16*4.77  ♦ RMC 4 WNG  * S'  4 WNG  + (12»b) 
SrAkS 

( /*li  / (7*3)  * 11. u * (7*3)**. b7 


HF3  t3 

(11*2)  / (7*3)  ♦ 7.2  * (7*3)**. b7 
HFb  t_o 

w7  wNG**.77  ♦ KMC  7 wNG  * SF  7 WNu  + (12. K) 
COVERS 


3 (lb*l)+(16*2)+(lb*3)+(lb*4)+(l6.5)+(lb*b) 

6 (16.7)  * 1.0 

ASStMbLY 

1 t.  3 4 31  1 

STRUCTURAL  box  sub-totals 

1 (35.1)  ♦ KM  wNG 

2 (35*2)  * KM  wNG 

3 (35*3)  ♦ KM  wNG 

LAbOR  COSTS  ($) 

SLCO,*uARr  STRUCTURE 


1 

Cul 

wNG  * 

55 , 0 

★ 

WD 1 

WNG** . 67 

wCl 

L 7 

2 

CC1 

wNG  * 

48.0 

♦ 

WD1 

wMG*  * , 6 7 

WF 1 

FI 

b 

Wul 

w f * G * * , 

77  * 

KMC  1 0 

WNG  * SF  1 0 

Lt-AulNu  LuGL 

1 

Cu2 

WNG  * 

29.0 

♦ 

WD2 

WNG** . b7 

2 

WC2 

Lb 

CC2 

wNG  * 

23.0 

♦ 

WD2 

WNG** . 67 

WF2 

F 2 

6 

wu2 

WNG** , 

77  * 

KMC  1 1 

wNG  * SF 1 1 

trailing  ldgl 

1 Cu3  WNG  * 85,  * Wl)3  WNG**,b7 

2 CC3  wNG  ♦ 47.  * wU3  WNG**. 67 

6 wu3  wNG* * , 7 7 * KMC12  wNG  * SF12  WNG 
AILERONS 

1 Cb4  WNG  * 3b,  ♦ wU4  WNG+* ,67 

2 CC4  wNG  * 34.  * wD4  WNG**.  67 

6 wU4  wNG** ,77  ♦ RMC 1 3 wNo  * SF13  wNG 
FAIRINuS 


7 


F 4c  1 


F 4 2 

F 4 2 
U 

F 43 
F 4 3 
F 4J 
D 

F 44 
F 4 4 

F 44 

D 

F 4 b 
F 4b 
F 4b 

U 

F 4u 
F 4 b 
F 4b 
Li 

F 47 
F 47 
F 47 
U 

F 4 o 
F 4o 
F 4 b 
L 

F 4 S' 
F 4b 
F 4b 

D 

F bO 
F bu 
F bo 
U 

F 51 
F bl 
F bl 
U 

F 52 
F bl; 
F 5c 
U 

F 53 

F 53 

F 53 
N b 
F 53 

F 53 

F 53 


Uib  *NG  * bU.O  * wD5  wNG*  * . b7 
wC5  til 

2 OOb  wN(>  * 4b. 0 * wD5  wNg**.G7 

wF  5 F b 

b wub  *NG**.77  * H M 0 1 4 wflb  * SF14  wNG 
I i F 3 

1 Obt)  w I jG  * 0.0  * wl)6  WNG**.t>7 

2 04b  wNG  * 0.0  * wlib  WNG**,b7 

b *ut.  wNG**.77  * RmC15  WNg  * SF15  WNG 

b P O jl  L - K S 

1 0b7  wNG  ♦ 4b. 0 * WD7  wNG**.b7 

wC7  t 1 3 

2 047  wNG  * 42.0  * wQ7  WfIG**.67 

wF  7 F7 

b *u7  wNG**.77  * RMClb  wNG  ♦ SF16  WNG 
F o Abb  + FlAPEKONS 

1 Lutt  wNG  * 18,  * WD8  wtjr.**.b7 

2 C08  «NG  * 17,5  * wDa  wNG**.b7 

b wu8  wNG**.7V  * RMC17  WNg  * SF 1 7 WNG 

ATTaOm'IEM  STRUCTURE 

1 Cob  t. NG  * 13.  * wU9  WNO**.b7 

2 004  wNG  * 28,  * WU9  WhG**»h7 

6 »vu9  «NG**.77  * HMC10  WNg  * 5F18  w N G 
AOOLbb  + G 7 HEP  DOCKS 

1 OolU  wNg  * 0.0  * WD1U  WnG**.67 

2 C4lu  wNg  * 0.0  * WDIU  WN6**.b7 

b WNg**. 77  * RMC19  WNG  * SF19  WNG 

AIk  INDUC1 ION 

1 Coll  WNb  * 0.0  * WD1 1 WNG** , b7 

2 Coll  WNg  * 0.0  * WOl 1 WNG**. 67 

b *g11  WNG**. 77  * RKC20  WNG  * SF20  WNG 
HIGH  LIFT  OUCT I NG 
] Colt-  WNg  ♦ 0.0  * wDl2  WNG*  * . b7 

c OgIc  WNg  * 0.0  * WD12  WNG**. 67 

b »<4>lc  WNg*  * .77  * KMC2 1 WNG  * SF21  wNG 
bLA  lb 

1 Cul 3 wNg  ♦ 0.0  * WOl 3 WNG**.b7 

2 Colo  WNg  + 0.0  * WD 1 3 WNG**.b7 

6 wul 3 WNg**. 77  ♦ RMC  c2  WNG  * SF22  WNG 
HINgES  » BRACKETS.  SEALS 

1 C b 1 4 WNg  * 0.0  * WD14  WNG**. 67 

2 0014  wNg  * 0.0  * WD14  WNG**. 67 

6 W41I4  WNo**.77  * RMC23  WNG  * SF23  WNG 

PIVuTb  + t-OLUS 

] Cblb  wNg  * 0.0  * WDlb  WNG**. 67 

2 0015  WNg  ♦ 0.0  * WD15  WNG**. 67 

6 Wul5  WNg**. 77  * RMC24  WNG  * SF24  wNG 
0 1_ < 4 I EK  SEgTION 

1 Oulu  WNg  * 50.0  * W016  wNG**.67 

WC 1 6 E27 

2 0 g 1 b wNg  + 30.0  * WU16  wNG**.67 

wF 1 6 F 16 

6 WLlb  wNg* * . 77  * RMC25  WNG  * SF2b  WNG 


7 

8 
9 


(0.3)  * FF3  WNG  * 2.4C  * C^H  wNG 

HE  I 

( kKKP  WiIg*CS0  ,VNG  + 2.0*FSL  wNG+2  , +LKL  WNg  + 2 . *RSL 

Mj2  wNG  * .u7  + 2.0 

hS 


WNG ) ** . 95* ( 53  > 7 ) 
WR 


H 


F 

b 3 

1 1 

(Ob*  6)  * .bb  ♦ FMi?  fcN(i 

A ■'I  F / 

0 

0 I 1 ilK 

u 

V 

d 

(9(3XpF/.u)) 

F 

04 

5 

( 05  r « > + ( b 3 t y ) 

F 

54 

Li 

( o V 1 1 ) * 1.0 

0 

A b 6 L M b L T 

K 

bb 

1 

65  17  50  1 

c 

0 

bbb  OWOaK  Y bTRUi.TURL  SNB-TOlAL 

F 

bb 

1 

( bb  p 1 ) * KM  wNG 

( 

bo 

2 

( Ob  * 2 ) ♦ KM  wNG 

F 

bo 

3 

( bb  r 5 ) * KM  WNG 

J 

LrtbOH  LOOTS  ( 4 ) 

C 

F 

b7 

1 

( 5b r 1 ) + ( bb» 1 ) 

F 

b 7 

2 

(30p2)  + ( bb  * 2 ) 

F 

b 7 

3 

( 06  p 3 ) + ( bb  p 3 ) 

F 

b7 

6 

(3  b >6)  + ( bb  # 6 ) 

L) 

1. 1 uo  Sod  f 07  AL 

F 

bo 

1 

( 07  p 1 ) * .1 

F 

bb 

L 

( b 7 p 2 ) ♦ .1 

F 

bb 

3 

( o7  » 3 ) * .1 

F 

bo 

6 

l 07  * b ) * .1 

0 

w I ob  Rt_wURK 

F 

by 

1 

( b 7 » 1 ) + (bd. 1) 

F 

b9 

( b7  p 2 > + lbd.2) 

F 

b9 

3 

( 07  p 3 ) + ( bd  # 3 ) 

F 

b9 

4 

Kb^l)  + ( 09  p 2 ) ♦ l 59  p 3 ) ) * .Ob 

F 

by 

b 

( l b9 ' 1 > + ( b9  p 2 ) + ( 59  p 3 ) > * .04 

F 

by 

6 

( b7  p b ) + ( bd  p 6 ) 

F 

by 

IF 

l 59  p 2 ) + ( 09  p 3 ) 

U 

* i No  Total 

F 

t>(J 

1 

( b9  p 1 ) * KM  V,  P-JG 

F 

bu 

2 

( b9  < 2 ) * KM,  y*NG 

F 

b(j 

5 

( 09  p 5 ) * RM  wNG 

F 

bU 

4 

( 09  p 4 > * KM  WNG 

F' 

b U 

b 

( 09  p b ) * KM  wNG 

U 

i_AbOP  V.0STS  (4) 

b 

( y ( 3 X p F 7 . u ) ) 

F 

61 

7 

( 09  p 1 ) + ( b9  p 2 ) + ( b9  p 3 ) + ( 59  p 4 ) ♦( 59  p 5 ) 

F 

61 

H 

lbupl''*'(6dp2)  + (bU»3)  + (6(Jp4)  + (6n»5) 

F 

61 

u 

Ibl p «>  + ( 09p6) 

D 

lOlMLb 

C 

P 

u 

l u ( 3 a p F 7 , (j  ) ) 

F 

64 

1 

P ,i2  *Nb  * 1,0 

L> 

RDT+F  COSTb 

L 

C 

C 

T 

1 N o 

1 

C 

STKUt I uk Al  Box 

z 

bb 

1 

29  31  1 PN1  wNG  PN2  WNG  PC11 

WNG 

z 

6b 

2 

29  51  2 PN1  wNG  PN2  WNb  PC21 

WNG 

z 

bb 

6 

29  31  6 PN1  wNG  PN2  WNG  PC31 

WNG 

D 

K 1 bb 

z 

bb 

1 

29  5<l  1 PM  WNG  Pud  WNb  PCI? 

WNG 

9 


ooc'n'riTicxo 


z 

ob 

2 

2^» 

32 

2 

Bn  i 

Wl.G 

PI. 2 

rV  N 0 

PL  2 2 

WUG 

z 

bb 

b 

29 

32 

t) 

pm 

H N G 

PN2 

UNO 

PC  32 

WUG 

u 

b P M A b 

z 

o7 

1 

29 

53 

1 

PM 

*NG 

Ph2 

wNG 

PCI  3 

Wl.G 

z 

t.7 

2 

24 

33 

2 

PM 

wt'iG 

PU2 

w G 

PC  2 3 

WUG 

z 

l-7 

0) 

24 

33 

6 

PM 

rtNG 

PI. 2 

wuG 

PC3  5 

WuG 

D 

LUVLdb 

c 

z 

ob 

3 

29 

34 

3 

PM 

*NG 

PN2 

mjG 

PC  24 

WUG 

z 

b J 

b 

24 

34 

b 

PM 

wNG 

PN2 

wliG 

PC  34 

WUG 

M b b L M U L Y 

o9  1 o 3 4 b6  1 

bTKuCTUPAL  BOX  SUd-TOTALS 
7 0 1 ( t>  9 » 1 ) * H M wNG 

/U  2 ( o9  » 2 ) * KM  WNG 

7 U 3 ( u9  < 3 ) * KM  *NG 

LAuOh  uGbTb  (1) 


bECOnDARY  STRUCTURE 


z 

71 

1 

24 

3b 

1 

PN1 

rtNG 

PN2 

wNG 

PC  15 

WNG 

z 

71 

2 

24 

3b 

2 

PN1 

wi.G 

PU2 

wNG 

PC2b 

WNG 

z 

71 

b 

24 

3b 

6 

PN1 

wNG 

PI, 2 

wNG 

PC  35 

WNG 

[) 

Lc.Au  I I.G 

EuGE 

z 

72 

1 

29 

34 

1 

PN1 

wNG 

PU2 

^NG 

PC  1 b 

WNG 

L 

72 

2 

29 

39 

2 

PN1 

wNG 

PN2 

wNG 

PC26 

WNG 

Z 

72 

b 

29 

39 

6 

PM 

wNG 

Pu2 

wNG 

PC  36 

WNG 

u 

TRAILING 

lOGE 

z 

73 

1 

24 

4 U 

1 

PN1 

wNG 

PN2 

w U O 

PC  1 7 

WNG 

z 

73 

2 

24 

40 

2 

PNl 

wNG 

PN2 

wNG 

PC27 

WNG 

*r 

<. 

73 

b 

24 

4 U 

6 

PN1 

wNG 

PN2 

wNG 

PC  37 

WNG 

U 

AILlKOi.S 

z 

74 

1 

24 

41 

1 

PN1 

wNG 

PN2 

WNG 

PC  18 

WNG 

z 

74 

2 

24 

41 

2 

PN1 

wNG 

PN2 

WNG 

PC28 

WNG 

z 

74 

b 

24 

41 

6 

PN1 

WNG 

PN2 

wNG 

PC  38 

WNG 

0 

F A 1 !<  I UGS 

z 

7 b 

1 

29 

42 

1 

PM 

wNG 

PN2 

wNG 

PC  1 9 

WNG 

z 

75 

2 

29 

42 

2 

PM 

wNG 

PN2 

wNG 

PC29 

WNG 

z 

7 b 

u 

29 

42 

6 

PN1 

WNG 

PN2 

wNG 

PC  39 

WNG 

u 

r ip. 

z 

7b 

1 

2 9 

43 

1 

PM 

WNG 

PU2 

wNG 

PtllO 

WNG 

z 

7b 

2 

29 

43 

2 

PN1 

WNG 

Pu2 

WNG 

PC210 

WNG 

z 

7b 

6 

29 

43 

6 

PN1 

WNG 

PN2 

WNG 

PC  3 1 0 

WNG 

u 

bPO  ILtHb 

z 

77 

1 

29 

44 

1 

PNl 

wNG 

PN2 

WNG 

PC111 

WNG 

z 

77 

2 

29 

44 

2 

PNl 

wNG 

PN2 

wNG 

PC21 1 

WNG 

z 

77 

6 

29 

44 

6 

PNl 

WNG 

PN2 

WNG 

PC  3 1 1 

WNG 

u 

Flaps  + 

FlAPLRONS 

z 

78 

1 

29 

4b 

1 

PNl 

wNG 

Pu2 

wNG 

PC  1 1 2 

WNG 

z 

78 

2 

29 

4b 

2 

PNl 

wNG 

PN2 

WNG 

PC212 

WNG 

z 

78 

6 

29 

4b 

6 

PNl 

wNG 

PN2 

WUG 

PC  3 1 2 

WNG 

D 

ATTACHMENT  bTKUCTUBE 

z 

74 

1 

29 

4b 

1 

PN1 

WNG 

PN2 

wNG 

PC  1 1 3 

WNG 

z 

79 

2 

29 

4b 

2 

PNl 

WNG 

PN2 

WNG 

PC213 

WNG 

z 

79 

o 

29 

4b 

6 

PNl 

wNG 

PN2 

WNG 

PC  31  3 

WNG 

u 

AubuSb  + OTHER  DOORS 

z 

80 

1 

29 

47 

1 

PNl 

wl  iG 

Pn2 

WNG 

PC  1 1 4 

WNG 

z 

80 

2 

29 

4 7 

2 

PNl 

wNG 

P.N2 

wuG 

Pt  2 1 4 

WNG 

z 

8 0 

6 

29 

47 

6 

PNl 

wNG 

PN2 

WUG 

PC  3 1 4 

WNG 

L) 

AIR 

INlIUC  1 ION 

z 

81 

1 

29 

48 

1 

Pul 

WNG 

Pi. 2 

■vl.G 

PC  lib 

WNG 

10 


z 

(11 

2 

29 

2 

PNl 

wNG 

Pu2 

i- 1 1 G 

P C 2 1 0 

.VNG 

z 

01 

r 1 

2 9 

4 0 

6 

pm 

»NG 

Pu2 

w N 0 

PC  3 1 0 

WNG 

l) 

U 1 00 

1 lift 

uuc  nuo 

z 

02 

1 

29 

49 

1 

PM  1 

wNG 

Pi  42 

wNG 

Ptl  lb 

WNG 

z 

02 

2 

2 9 

49 

2 

PM  1 

.9  f jO 

PN2 

wNG 

PC2lb 

WNG 

z 

02 

h 

2 9 

4 9 

6 

PIU 

vVf*G 

PI  (2 

wNG 

PC  3 1 6 

WNG 

0 

0LA  1 

S 

z 

03 

1 

29 

DU 

1 

pm 

wNG 

Pi  12 

wNG 

PC  1 1 7 

WNG 

z 

0 3 

2 

29 

0 U 

2 

PNl 

wf  iG 

PN2 

wNG 

PC  2 1 7 

WNG 

z 

0 3 

O 

29 

00 

b 

PM 

wNG 

PN2 

wNo 

PC  3 1 7 

WNG 

0 

H i NuLb  * 

brackets* 

SEALS 

z 

0 4 

1 

29 

01 

1 

PNl 

wNG 

PN2 

Who 

PC11B 

WNG 

z 

04 

2 

29 

01 

2 

PNl 

»»NG 

PN2 

wNG 

PC216 

WNG 

z 

0 4 

b 

29 

01 

6 

FBI 

WNG 

PN2 

WNO 

PC  3 1 A 

WNG 

u 

KWurs 

+ 1 

- ULUS 

z 

0S 

1 

29 

be 

1 

PM 

wNG 

PN2 

wNG 

PCI  19 

WNG 

z 

0 0 

? 

29 

bd 

2 

PNl 

wNG 

PN2 

WNG 

PC  2 1 9 

WNG 

/ 

0 0 

b 

2 9 

b<L 

6 

PNl 

wNG 

PN2 

wNG 

PC  3 1 9 

WNG 

u 

LLN | LK 

SECTION 

z 

00 

1 

2 9 

03 

1 

PNl 

*NG 

PN2 

WNG 

PC  12  0 

WNG 

z 

0 b 

2 

29 

03 

2 

PNl 

WNG 

PN2 

wNG 

PC22U 

WNG 

z 

00 

0 

24 

03 

A 

PNl 

wNG 

PN2 

WNG 

PC  32  0 

WNG 

u 

0 ( HlR 

z 

0 7 

3 

29 

04 

3 

PNl 

wNG 

PN2 

WNG 

PC  22  1 

WNG 

z 

0 / 

b 

29 

04 

A 

PM 

wNG 

PN2 

WNG 

PC  32 1 

WNG 

u 

MbSLMdLY 

rt 

00 

1 

O 

3 

17  71 

1 

0 

U btCGND Art  Y STRUCTURE  SUB-TuTAL 

F b9  1 ( oM » 1 ) * rtM  ,yNG 

F 9 2 (oHi^)  ♦ rtM  WNG 

I-  o V 3 (c0*3)  * rtM  wNG 

U LAdOR  lOSTS  (S) 

C 

F 9u  1 Il9*1)  + (H0*1) 

F 9u  2 <b9*2)  + (06*2) 

F 9 U 3 (o9*3)  + (00*3) 

F 90  b ( u 9 * 0 ) + ( H 0 * A ) 

u „ino  Subtotal 

F 91  1 (9U*1>  + .1 

F 91  2 (90*2)  * .1 

F 91  3 (9U*3)  ♦ .1 

F 91  o (90*b)  * .1 

U <vIno  RlaURK 

F 92  1 19U<1)  + (91*  1 ) 

F 92  2 (90*2)  + (91*2) 

f 92  3 mu. 3)  + (9i*3) 

F 92  4 ((92*1)  + (92*2)  + 1 92  f 3 ) ) + .00 

F 92  S (192*1)  + (92*2)  + (92*3))  * .04 

F 9 2 o (9U*b)  + (41 .B) 

U *1N0  TuTAL 

F 93  1 (92*1)  * rtM  wNo 

F 93  2 (92*2)  + rtM  WNG 

F 93  3 (92*3)  * KM  WNG 

F 93  4 (92*4)  ♦ KM  WNG 

F 93  5 (92*3)  * rtM  wNG 

U LABOR  COSTS  (i) 

B (9<3X*-uHF7.4) ) 

F 94  7 (92* 1 ) ♦ ( 92* 2 )+ <92* 3) + (92*4)+ (92* 5 ) 

F 94  0 (93* l)+(93*2)+(93*3)+(93*4)+(93*S) 


11 


F 9h  9 (94*B)+(92*6) 

U TulAub 

C 

P 

b (0( 3X*F7,0) ) 

C F i K S T UN I r COST 

c 

c 

C nOKlZOuTAL 

T 

C STKUuTuKAl  box 

F'100  1 (5*4)  / ( 5 * b ) * 51.0  * (5*6)**.  b 7 

HF1  El 

F 1 0 0 2 (9*5)  / (5*6)  * 14.5  * (5*b)**.b7 

HF  4 L 4 

FlOU  h *1  Fi  1 L * ♦ , 7 7 * KMC  1 H 7 L *»  SF  1 HTL  + (13*5) 
D Klob 

F 1 0 1 1 ( o * 4 ) / (6*6)  * 52. U * (6>6)**.d7 

HF  2 E2 

F l 0 1 2 (10*5)  / (6*6)  * 19.0  * (6»6)**.67 

HF  5 E5 

F 1 U 1 6 w 4 HTL**. 77  * KMC 4 HTL  * SF 4 HTL  ♦ (13*b) 

D SPAKS 

F 1 02  1 ( / * 4 ) / (7*6)  * 11.0  * (7*6)**. 67 

HF  3 E3 

F 1 02  2 (11*5)  / (7*6)  + 7.2  * (7.n)**.b7 

HF  6 E6 

F 1 02  6 v.7  hTL**.77  ♦ KMC 7 HTL  * SF7  HTL  ♦ (13*9) 

□ CuvLKS 

C 

F 1 0 5 3 ( 17* 1 > + l 17*2)  + (17* 3)  + ( 17*4)  + ( 17*5)  + ( 17*6) 

F 1 0 3 6 (17*7)  * 1.0 

D AbbLMbLY 

K 1 0 4 1 6 3 4 100  1 

u STRUCTURAL  BOX  bUB-TOTALS 

F 1U5  1 (104 . 1 ) * 14.0 

F 1 U 5 2 (10  4*2)  * 14,0 

F105  3 ( 104  * 3 ) ♦ 14 . 0 

0 l AbuK  CQSTb  (i) 

C 

C SECOnUARY  STKUCTURE 

FlOfa  1 Cbl  HTL  * 55.0  * to'Dl  HTL**. 67 

wCl  E7 

Fj.06  2 tCl  HTL  * 46,0  * WD1  HTL**. 67 

WF  1 Fl 

FlOb  6 wul  HTL**. 77  * KMC10  HTL  * SF10  HTL 
D LEAD  1 1*6  EuGE 

F 1 07  1 Ld2  HTL  * 29.0  + toD2  HTL**.b7 

WC2  Eb 

F 1 07  2 Lu2  HTL  ♦ 23.0  * WD2  HTL**. 67 

WF2  F 2 

F 1 U 7 6 to J2  HTL**. 77  * RMC11  HTL  * SF11  HTL 

D IkmILIUG  LUbE 

FlOb  1 Cb4  HTL  * 36.0  * WD4  HTL**.b7 

toC4  E 

FlOb  2 Cu4  PiTL  * 34,0  ♦ WD4  HTL**. 67 

toF  4 F 

FlOb  6 tou4  mT L*  * , 77  * KMC  1 3 HTL  * SF 1 3 HTL 
U FAIRINGS 

F109  1 Cub  HTL  * 60.0  * toDb  HTL**. 67 
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cr  2 o 


F 1 09 


F l uy 
0 

F'llu 

F 1 1 u 

F 1 1 U 
U 

Fill 

Fill 

Fill 

L) 

F'l  12 

FI  12 

Fill! 

U 

F 113 
F 1 1 3 

F 113 

J 

F 1 1 4 

Fl  1 4 ; 

F 1 1 4 t 
D 

F 1 1 b 1 

F 1 1 b . 

F 1 1 b t 
U 

Flit)  1 

Fl  lb  2 

Fl  lb  o 
N b 

Flit,  7 
F 1 1 o 8 
F 1 1 b 9 
F 1 1 b 10 


9 

Fl  1 7 3 

F 1 1 7 b 


WCb  til 

o^b  HlL  * 4b.  U ♦ wDb  HTL**  , t>7 
«FS  Fb 

b b Hi L * * . 7 7 * KtoC 1 4 HTL  * SF14  HTL 

T i P i) 

1 Cb8  mTL  * 1 b . 0 * wDb  HTL*+ . b7 
Hi  C 8 £ 1 <. 

u'  CLfi  hTL  * 17.8  * WD8  HTL**.b7 

i*  F 8 p jj 

b wub  nT  L * * . 77  * HMC17  HTL  * SF17  HTL 
ATI  AC h ML N T STRUCTURE  TL 

1 Cb9  HTL  ♦ 13.0  * W09  HTL**. 67 

^C9  £20 

? CC9  HTL  * 28.0  * WD9  HTL**.b7 

WF9  pn 

0 huy  MTLM.77  * RMC18  HTL  * SF18  HTL 
A(CbSS  + uTHER  DOORS 

1 Cul3  HTL  * 25.0  * WL)  1 3 HTL**. 67 

wC  1 3 £ 

2 Ltl3  hTl  * 21.0  * WU 1 3 hTL**.67 

wF  1 3 p 

6 HI  l * * . 77  * RMC22  HTL  ♦ SF22  uti 

HiNoES#  Hk  ACKE  T S t SEALS 

1 Cul4  HTl  * 10.0  * WD14  HTL**. 67 

WC  1 4 £ 

2 LL14  HTl  * io.o  * WD 1 4 HTL**. 67 

WF 14  p 

b wul4  HTl**. 77  ♦ RMC23  HTL  * SF23  HTL 
PIVOTS  + FOLDS  HTL 

1 CdIS  HTl  * 00.0  * WD1 5 HTL**. 67 

*C15  p 

2 Lolb  HTl  * 00.0  * WDlb  HTL**. 67 

WF15  p 

3 wLlb  HTl*  * . 77  * RMC24  HTL  * SF24  HTL 

CCNTtK  SECTION  H HTL 

1 Ctlb  HTl  * 67.0  * W016  HTL**. 67 
WClb  £cj 

: HTl  * b7#0  * WD 1 6 HTL**. 67 

WF  1 6 p ii 

1 *ulb  HTl**. 77  * RMC25  HTL  * SF2b  HTl 

elevators  0 HTL 

0bl7  HTl  * b.b  * wD 1 7 HTL**. 67 
WC  1 7 L 2 B 

CC17  HTl  * b . 5 * WDl 7 HTL**. 67 
^F 1 7 p j 7 

au17  HTl**. 77  * RMC2b  HTL  * SF2b  HTL 

(8-b)  ♦ FF3  HTL  * 2.48  * CMB  HTL 
HE 

( »vRRP  H.L.CSO  HTl*2.*FSL  HTL+2 . *ERL  HTL  + 2.*RSL  HTL  ) **  . 67*  ( 1 : 6 . 7 , 

(llbrB)  * ,50  * pv2  HTL  ^ 

AMF  4 

Afc>2  HTL  * , u 7 * 2.0 
HS 

8ALANCL  wdbHTS 


( 9 ( 3X  r F7 . 0 ) ) 

( 1 1 b » 8 ) + ( 1 1 6 r 1 0 ) 

( lib#  9 ) ♦ i.o 


1 '» 
I « t 


0 

Nil  H 
C 

u 

FllS 
FllS 
F 1 IS 
F 1 IS 
F 1 IS 
U 
c 

F 1 2 0 
F i 2 U 
F 120 
F 1 2 U 

U 

F 121 
F 121 
F xZl 
F 1 2 1 

U 

F 1 22 
F j.  22 
F 1 2 2 
F 122 
F 1 

F 1 2 2 
F 1 22 
l) 

F'123 
F i 2 3 
F i 2 3 
F 1 23 
F l 2 0 
U 

F i 24 
F j.24 
F 124 
D 


Abbt-MULY 

1  o 3 lc  loo  1 

SLLOHDmHY  STRuCIURl  SUb-T(>l  AL 

1 ( lib* 1 > * KM1  MTL 

2 1 1 1 o * 2 ) * KM  MIL 

3 ( 1 1 b * 3 ) * KF  F. T (_ 

4 ( 1 1 1 * 4 ) * NM  HTL 

b l 1 1 b * b ) ♦ KF  HTL 

L A t.;  0 N COSTS  (4) 

1 ( 1 J 4 * 1 ) + ( 1 1 b » 1 ) 

2 ( 1 0 4 » 2 ) + ( 1 1 Fi  i 2 ) 

3 ( 1 u 4 f 3 ) + ( 1 1 b > 3 ) 

0 ( 1 U4  * b ) + ( 1 1 8 * b ) 

HORIZONTAL  sub-total 

1 ( 12u  * 1 ) * . 1 

2 (120*2)  * .1 

3 ( 1 2 u * 3 ) » .1 

6 1 120  * b ! * .1 

i-iOkIZOuTAL  NC wORK 

1 l 1 2 u * 1 ) 4-  (121*1) 

2 l j.  2 U * 2 ) + (121*2) 

3 ( 12u  * 3 ) + (121*3) 

4 ( ( 122 . 1 ) + ( 122*2)+( 122* 3) ) * .08 

b ( ( 122* 1 ) + ( 122* 2) + ( 122* 3) ) * .04 

b ( j 2 U * O ) + ( 1 2 1 * o ) 

1 ('  (122*2)  + (122*3) 

riCJVt  I ZOnT AL  TOTAL 

1 (122.1)  * KM  HTL 

2 (122.2)  * RM  HTL 

3 (122*3)  * KM  HTL 

4 (122*4)  * KM  HTL 

5 ( 1 2 2 * S ) * KM.  HTL 

t_  A d 0 K bOsTS  (*) 

7 Ii2cl)  + (122*2)  + (122*3)  + (122*4)  + (122*S) 
ft  (123*1)+(123.2)+(123*3)+(122.4)+(123*5) 
<■'  ( 124  * 8 ) + ( 122  * b ) 

TOT  AlS 


v 

F 1 2b  1 Fn2  HTL  * 1.0 
0 
C 
C 

C HORIZONTAL 

T 

C STKOlIuhhL  Hux 


Z 1 2t 

1 

2s 

1UU 

1 

Z 1 2b 

2 

2S 

x Uu 

2 

Z 1 2b 

b 

2 S 

1UU 

6 

U 

Riba 

212  7 

1 

2S 

lul 

1 

Z127 

2 

2s 

101 

2 

Z 1 2 7 

h 

2 S 

101 

b 

U 

SkmrS 

Z 1 2b 

i 

2S 

102 

1 

Z 1 2b 

2 

2S 

102 

2 

Z i 2b 

b 

2S 

102 

6 

D 

LovlKS 

c 


KDT+L  COSTS 


PN1 

HTL 

PN2 

HTL 

PL  1 1 

HTL 

PM 

HTL 

PN2 

HTL 

PC?  1 

HTL 

PH1 

HTL 

PN2 

HTL 

PC  3 1 

HTL 

PN1 

HTL 

PN2 

HTt. 

PC  1 2 

HTL 

PN1 

HTL 

P(S2 

Hi  L 

PC22 

HTL 

PN1 

HTL 

PN2 

HTL 

PC  32 

HTL 

PM 

HTL 

°N2 

HTL 

PCI  3 

HTL 

PN1 

HTL 

PIM2 

HTL 

PC23 

HTL 

PM 

HTL 

PN2 

HTL 

PC  3 3 

HTL 

H 


M24 

4 

-n 

—i 
' J 

MM 

MIL 

! ••  1 L 

,'o2' 

• MIL 

2 1 24 

f 

■ d < ,j3  b 

•Ml 

M T L 

Me 

- Mil 

. l-o  34  MIL 

U 

»(  j'jLv  UL  Y 

'<  1 J>U 

1 

4 5 

A 1 2b 

■ 1 

V 

b r KUC  T jKA 

• L (JOX 

SUB  — 

T 0 TALS 

t-  131 

1 

( 13u  > 1 ) 

♦ 

KM  HTL 

P 1 31 

2 

( 1 3u  > 2 ) 

* 

KN,  HTL 

'”131 

3 

( 13u  t 3 ) 

♦ 

KM  HTl 

Pi  31 

4 

( 13u  * 4 ) 

♦ 

KM  HTL 

P 1 3 1 

b 

( i 5u  < b ) 

* 

bM  HTL 

0 

l_ 

lAbuh  ousts  ( 

's  ) 

C 

SLCU.-iUMKr  S TKUC  T URL 

213d 

1 

<i4  10b  1 

PNl 

M TL 

PN2 

mTL 

PC  1 S 

HTL 

2 l 32 

2 

24  1 u o 2 

PNl 

HTL 

PN2 

MIL 

PC  2 5 

HTL 

21  52 

t> 

24  10b  6 

PM  1 

HTL 

PN2 

h TL 

PC  3 b 

HTL 

U 

LLAUlNb  LjGt 

2133 

1 

24  10  7 1 

Pill 

HTL 

M2 

Ml  L 

PC  lb 

H 1 L 

2133 

d 

24  10/  2 

p;il 

HTL 

PN2 

HTL 

PC2b 

HTL 

2133 

b 

24  iu/  b 

Pol 

HTL 

PN2 

HTL 

PC  3b 

HI  L 

Ll 

TKmILING  L DGE 

2134 

1 

24  loci  1 

PNl 

HTL 

PlJ2 

HTL 

PCI  7 

HTL 

2134 

2 

2 4 1 0 o 2 

PNl 

HTL 

PN2 

HTL 

KC2  / 

HTL 

2134 

b 

24  10d  b 

PNl 

HTL 

PN2 

HTL 

PC  3 7 

HTL 

D 

P A I rc  I i«GS 

2 1 3L 

1 

24  104  1 

°N1 

HTL 

PN2 

htl 

PC  1 A 

HTL 

2l3b 

2 

24  104  2 

PNl 

HTL 

PN2 

HTL 

PC  2 A 

HTL 

213b 

b 

24  104  6 

PNl 

hTL 

P,«j2 

HTL 

PC  36 

HTL 

IJ 

riHb 

2 1 3b 

1 

24  110  1 

PNl 

HTL 

PN2 

mTL 

PClb 

HTL 

2 1 3b 

2 

24  HU  2 

PNl 

hTL 

PN2 

HTL 

PC24 

HTL 

2 1 3o 

o 

24  HO  b 

PNl 

htl 

PN2 

HTL 

PC  39 

HTL 

U 

a [ i achmen  r 

STKUCTUKE 

213  / 

1 

24  iu  1 

Plil 

HTL 

PN2 

HTL 

Polio 

HTL 

2137 

2 

24  111  2 

PNl 

hi  L 

PN2 

HTL 

Po  2 1 0 

HTL 

2137 

b 

24  111  b 

PNl 

hTL 

PN2 

HTL 

PC  3 1 U 

HTL 

U 

AcolSS  + oThtK  LOCKS 

2 1 3b 

1 

24  lid  1 

PNl 

HTL 

PN2 

HTL 

PCI  11 

HTL 

2 1 3o 

2 

24  112  2 

PNl 

HTL 

PN2 

HTL 

PC  2 1 1 

HTL 

2 1 3b 

o 

24  lid  b 

PNl 

HTL 

PN2 

HTL 

PC  3 1 1 

HTL 

L 

Ml  Noth  t IMP  At.  KL  TS  f 

St  als 

2134 

1 

24  H3  1 

PNl 

HTL 

UN2 

MTL 

PC  1 1 2 

HTL 

2134 

2 

24  110  2 

PNl 

HTL 

PN2 

HTL 

PC212 

HTL 

2134 

b 

24  113  b 

PNl 

HTL 

PN2 

HTL 

PC  3 1 2 

HTL 

{) 

PiVoTS  + POLOS 

2 1 4 U 

1 

24  11 A 1 

PNl 

ML 

PN2 

MTL 

PC11  3 

HTL 

2 1 4 u 

2 

24  114  2 

PNl 

HTL 

Pn2 

HTL 

PC21  3 

HTL 

2 1 4 U 

b 

24  114  6 

PNl 

HTL 

PN2 

HTL 

PC313 

HTL 

u 

CtNIi.K  SECTIUN 

2141 

1 

24  lib  1 

PNl 

HTL 

Pf  j2 

HTL 

PC  1 14 

HTL 

2141 

2 

24  lib  2 

PNl 

HTL 

PIJ2 

HTL 

Pc  2 1 4 

HTL 

2141 

D 

24  Hb  b 

PNl 

HTL 

PN2 

i il  L 

pC  3 1 4 

HTL 

0 

tLtvA 1 OKS 

2142 

1 

24  Uo  1 

PNl 

HTL 

PN2 

MIL 

Pel  lb 

HTL 

2142 

2 

24  He  2 

PNl 

HTL 

PN2 

HTL 

PC21S 

HTL 

Z 1 4 d 

b 

24  lib  b 

PNl 

HTL 

PN2 

HTL 

PC3lb 

HTL. 

L) 

HALAnCL  wlIoUTS 

2143 

3 

24  117  3 

PNl 

HTL 

PN2 

HTL 

P C 2 1 6 

HTL 

2143 

I \ 

b 

24  11  / b 

PNl 

nTL 

PN2 

Hi  L 

PC  3 1 b 

HTL 

u AjbLrlOLY 
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H 144 

C 

L) 

c 1 4 b 
F 14b 
F ) 4 o 
D 
C 

F 1 4b 
F i4o 
F 1 4 b 
F 146 
C 

F 147 
F 147 
F 147 
F 147 
U 

F i 4 6 
F 1 4o 
F i 4 b 
F 1 40 
F 1 4b 
F i 4b 
U 

F 1 4S 
F 1 49 
F 1 49 
F 149 
F l 49 
L) 
b 

F lftu 

FibU 

F 1 b U 

U 

C 

R 

b 

C 

C 

c 

c 

T 

c 

F 1 b 1 

Fibl 

F 1 b 1 
D 

F 1 b2 
Fib2 

F i b2 

D 

F ib3 
Flb3 


1  o 3 12  132  1 

ocLONUaKt  STRUCTURE  SUb-TOTAL 

1 (144*1)  * Kl*i  hTL 

2 (144*2)  * KM  HTL 

3 (144*3)  * RM  HTL 

LAbUF  oUSTS  l i ) 

1 ( 1 31)  * 1 > + (144*1) 

2 ( l 3U  * 2 ) 4 (144*2) 

3 ( 13U  * 3 ) + (144*3) 

u (i3U*fc>)  + ( 1 44  * b ) 

muHIaOnTAL  subtotal 

1 (14o*l)  * .1 

2 ( 140*2)  * . 1 

3 (14d*3)  * .1 

6 imo*6)  * .1 

,-,0K  I 20,iT  AL  REWOk* 

1 (140*1)  + (147*1) 

2 (14o*2)  4 (147*2) 

3 l 14b  * 3)  4 (147*3) 

4 ((140*1)4(146*2)4(146*3))  * .08 

5 ((148*1)4(140*2)4(148,3))  * .04 

b ( 1 4 0 * b ) 4 ( 1 4 7 r b ) 

mGKIZOuTAL  TOTAl 

1 (14  0*1)  ♦ 0 M FI  T L 

2 (140,2)  * KM  HTL 

3 (140*3)  * RM  HTL 

4 (140,4)  * R Ni  HTL 

b l 1 4 0 * b ) * RM  HTL 

LABOR  lOSTS  (1>) 

(9(37*  -bP’F  7 , 4 ) ) 

7 (14o* 1 ) + ( 1 48  * 2 ) + ( l4b*3)4( 146*4)4( 140, b) 

8 (149*1)4(149, 2)  + (l49*3) +.  (l49*4)  + (140*b) 

9 ( lburb) 4 ( 148  * b ) 

TOTAlO 


l o ( 3 A * F 7 . 0 ) ) 

FIRST  u.mIT  COST 


vLRTICAL 


STKUl. ( uHAL  BuX 

1 (b*  7)  / ( b * 9 ) 

2 (9*o)  / ( b , 9 ) 

0 V TL** . 77  * 

K 1 Lib 

1 ( o * 7 ) / (b*9) 

2 (i(J*8)  / (0,9) 

0 *4  V TL* ♦ . 77  ♦ 
SHARS 

1 (7*7)  / (7,9) 

2 (11*0)  / ( 7*9) 


* b .1 » (J  * ( b * 9 ) 4 4 . o 7 

HF1  L 

* 14. b * ( b • 9 ) 44 . o7 

HF4  E 

RMC1  VTL  * SF1  VTL  4 

* 52 • u * (6*9)4*. b 7 

HF2  E 

4 19,0  4 (0*9) 44.b7 
HFb  E 

RMC4  VTL  4 SF 4 VTL  4 

* 11.0  * ( 7 * *4  ) 4 4 . 6 7 

HF  3 E 

4 7.2  * ( 7 * 9 ) * * • b 7 


(14*o) 


( 1 4 * o ) 


16 


I-  ibJ 
L) 

L 

Fib4 
F 154 
U 

Hi  55 
U 

F 1 5b 
F l bu 
F i b b 
U 
C 
C 

F 1 56 

F 1 bb 

F 1 bb 
D 

F 1 59 
F j.  59 
F i by 
0 

FloU 
F 1 6 U 
F 16u 
D 

F 1 6 1 

F 1 b 1 

Flbl 

D 

F io2 
Flb2 
F 1 62 
D 

Fib  J 
F 1 b3 
F 1 63 
D 

F i 64 
F 1 64 
F 1 64 

D 

Flob 

F 16b 

Flfab 
N 6 
F 16b 

F 1 6b 

F 16b 

Flbb 


HFi,  L 

L w'/  v IL**,  / / * ►'  '“i(_  7 VTL  * SF  7 VTL  + (l4*'j) 
L b VlR  b 


3 (i6*l>  + llM.2>  + (18*3)+(lo.4)-M18.5>  + (16,o) 

6 116*7)  * 1.0 

AbStMbLY 

1  o 3 4 lbl  1 

b r KUCT URAL  BOX  SUB-TOTAlS 

1 ( 15b* 1 ) * RM  VTL 

2 Ubb*2)  * KM  vTL 

3 ( lbb  * 3 ) ♦ KM  VTL 

L Ail  OK  CObTb  (i) 


SECONDARY  STRUCT  ORE 

1 Lbl  VTL  * bb.U  * WD1  VTL**.67 

wCl  E 

2 LL1  VTL  ♦ 46.0  * WDl  VTL**.b7 

a FI  F 

b *ul  VTL**. 77  ♦ RMC10  VTL  * SF10  VTL 

LlhoIInij  EubL 

1 bb2  VTL  ♦ 0.0  * *D2  VTL**. 67 

2 Cb2  VTL  * 0.0  * wD2  VTL**. 67 

6 a L2  VTL**. 77  * RMC11  VTl  * SF11  VTL 

trailing  luge 

1 Cb4  vTL  + 3b.  * WL>4  VTL**.b7 

2 GC4  vTL  * 34.  * WD4  VTL**. 67 

6 *u4  VTL**. 77  * KMC  13  VTL  * SF13  VTL 

FAIRING 

1 Lbb  VTL  * 60.0  * wDb  VTL**.67 

WCb  E 

2 L Lb  VTL  * 4b. 0 * WDb  VTL**.b7 

wFb  F 

6 Wub  VTL**. 77  * RMC14  VTL  * SF14  VTL 

TIPS 

1 Cbd  VTL  * 16,  * WD8  VTL**. 67 

2 C Gti  VTL  * 17.5  * WDB  VTL**.b7 

6 nuh  VTL**.77  ♦ KMC  17  VTL  * SF17  VTL 

ATT  ALHMEN 1 STRUCTURE 

1 Cb9  VTL  * 13.  * wU9  VTL**.b7 

2 CC9  VTL  * 26.  * Wl>9  VTL**.  67 

6 Wu9  V T L * * . 77  * RMCIb  VTL  * SF18  VTL 
AlClSS  + OTHER  DOORS 

1 Culo  VTl  * 25.  * WD13  VTL**.b7 

2 LL 1 3 VTL  * 21.  * WD13  VTL**. 67 

6 WlI 3 VTL**. 77  * RMC22  VTL  * SF2l  VTL 

FtlNGES*  BRACKETS  * SEALS 

1 Lbl 7 VTL  * 22.0  * WD17  VTL**. 67 

WC 1 7 E 

2 CC1 7 VTL  * 40.0  * WL17  VTL**. 67 

WF17  E 

6 «u 17  VTl**. 77  * RMC26  VTL  * SF2u  VTL 


7 


8 


9 

10 


(0*9)  * FF3  VTL  * 2.46  * CMb  VTL 

hli 

( wKKP  VTL+FSL  VTL  + ERL  VTL  + RSL  VTL)**. 95  * 

wR 


(165*8) 
AS2  VTL 


* .68  * FM2  VTL 
AMF2 

* .07  * 2.0 


( 165.7) 
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L'  r-  Jijt  t.« 

b M 


li 

( - (1  "<  F 7 . 

0 ) ) 

F 1 t.t. 

i' 

( 1 b Li  > (1  ) + 

1 1 ti‘-  > 1 U ) 

F 1 1 t 

¥ x 

l lbb  » 4 > * 

1 . i> 

U 

M 1 t 7 

L 

1 

W 3 

S)  l'.u  1 

L’ 

'1  b L v.  (Ulll  S 

lKi.iCTUHfc.  Sub-ToTAL 

Fit  f 

1 

(It:  7.1)  ♦ 

K N (Tl 

F ibh 

( l >>  7 » 2 ) ♦ 

K I'-'  V T L 

F luf 

s 

( i r>  t » .3  ) * 

K-  \,  T L 

0 

l_  A b J F b U b r b ( i ) 

L 

F x ob 

1 

< 1 b b . 1 ) + 

l lb7.  1 ) 

F i(ju 

c 

( i b b > 2 ) + 

( 1 n 7 » c ) 

Fit  V 

3 

( 1 b b > 3 ) + 

( 1 t>  7 . b ) 

F 1 ub 

o 

( i b b > t ) + 

( 1 b 7 i u ) 

0 

vLkT  I C AL 

bUb-TOTAL 

F 1 /i. 

1 

t 1 1 V * 1 ) * 

. 1 

F 1 Vl 

y 

lin^tZ)  * 

. 1 

Fl7u 

.*> 

l lb* » 3)  * 

. 1 

F 1 7 

, 

( 1 o 'i  ’ b ) + 

. 1 

t ) 

v r.  rt  1 Kml 

R L 4 OK  K 

F 1 .'1 

1 

1 

l 1 1 > 'i  > 1 ) + 

(170*1) 

F 1/1 

s 

( 1 U 4 > <7  ) + 

l 1 7 0 . Z ) 

F i 71 

t 

t ltiV  * 3 ) + 

(170.3) 

F i 71 

<4 

<ll71rl)+<l/l,Z)+(i7if3))  * .OB 

F i 7] 

\\ 

( l 1 7 1 t 1 ) + l 171 . 2)  + ( 1 71 r 3) ) ♦ .04 

F 1 7 l 

t' 

liblibl  ••• 

( 1 7 0 . b ) 

F I 71 

1* 

! 1 71  . 2 ) + ( 171 , 3) 

b 

v t K T 1C  ML 

TbTAL 

F J.  7 2 

l 171  r 1 ) ♦ 

K !•  V T L 

Fx/i 

•) 

( 1 71  . Z ) ♦ 

KF  VTL 

F 1 7^ 

U7i-3)  » 

V T L 

F i 72 

( i 7 1 . 4 ) * 

R • VTL 

F 1 ~!c 

0 

1 1 7 i r b ) * 

K - V T L 

U 

L A b b R b U j f j (tv) 

F 1 7 

7 

l 1 / 1 . 1 ) M 1 7 i , 2 ) M 1 7 i . .3  ) + ( 1 7 1 , 4 > + ( 1 / 1 

r b ) 

F 1 7 3 

i’ 

l 1 7c.  » 1 ) M 172. 2 ) ♦ l \ lcf  .3)  + ( l7c»4)  + ( \1 1 

» b ) 

F 1 7 3 

l 1 7 b > b ) * l 1 7 1 » t ) 

0 

1 •: 

1 Mi_b 

L 

P 

F 174 

1 

P.xc  VI  L * 

1 . 0 

L) 

KDT+E  CObTb 

L 

C 

C 

T 

L 

v L K I I C M L 

b T kuv. r uit al  bux 

Zl  7 b 

l 

2V  lbl  1 

PIU  VTL  PuZ  V t L PC11 

VTL 

Z i 7b 

2 

ZV  i-)l  2 

Pill  VTL  PNZ  V(L  PC21 

VTL 

Zi7b 

b 

ZP  lbl  b 

Phi  VTL  PUZ  VTL  PC 3 1 

VlL 

U 

K 1 Lib 

Z i 7u 

1 

d-i  lbZ  1 

F’bl  VTL  PM2  VTL  PL1Z 

VTL 

Zi7o 

2 

zx  ibz  2 

P..1  VTL  PliZ  VlL  PC2Z 

VTL 

Z 1 7b 

tj 

Z V 1 b L L 

F,j1  v 1 L PuZ  VTl  Pb  3. 

VlL 

U 

bl  M it  v 
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Z i 77 

1 

2H  i j 

1 

P.,1 

V 1 L 

P ,2 

v 1 1 

Kb  ) \ 

VlL 

Zl  77 

2 

29  1 b j 

2 

PM 

4 IL 

•’M2 

V 1 L 

PC?  S 

VTL 

Z1  7 7 
L) 

C 

Z 1 78 

tj 

29  id  3 

lul/LHb 

6 

P!.l 

4 TL 

Pi. 2 

V 1 L 

PC  ^ 1 

V FL 

3 

29  I'jt 

5 

PM 

4 T L 

PM 2 

V Fl 

PC  2 4 

v re 

Zl  7b 

n 

29  1 “)  4 

b 

PM 

V f L 

Pis  2 

4 P_ 

PC  34 

VTL 

IJ 

AjbtMnLY 

Hi  74 

1 

b J 

4 1 7b 

1 

i) 

bTP 

jCTukAL  no/ 

SUri- 

TOTALS 

F ldo 

1 

( 1 79 

, 1 > 

♦ 

RM  vTo 

F 180 

2 

l 1 79 

, 2 ) 

* 

HM  v Tl_ 

t x 6 u 

3 

(174 

*3) 

♦ 

KM  V T L 

u 

c 

c 

1_  Ab  jH 

OUSTS  (i) 

st  c of. j ah  r 

sthuc  tore 

Z 1 61 

l 

29  1 bo 

i 

Pill 

VTL 

Pi  <2 

VTL 

PC  lb 

VTL 

Zlbl 

2 

29  ISO 

2 

PM  1 

VTL 

Pl42 

VTL 

PC  2 b 

VTL 

Zlbl 

b 

29  lbb 

6 

PM 

VTL 

PM2 

vlL 

PC  3b 

VTL 

u 

LumuIMu  EuGE 

Z 1 82 

1 

29  1 b 9 

1 

PM 

VTL 

PM2 

v 1 L 

PC  lb 

VTL 

Z 182 

2 

29  Ib9 

2 

PM 

VTL 

P.s2 

4 TL 

PC2r> 

VTL 

Z 1 82 

n 

29  U)  9 

6 

PM 

VTL 

»U2 

VlL 

PC  3b 

VTL 

0 

T H M i L 1 

MG 

tout. 

Z183 

1 

29  16U 

1 

PM 

VTL 

PM2 

VTL 

PC  1 7 

VTL 

Z 1 83 

2 

29  160 

2 

PM1 

VTL 

PN2 

VTL 

PC27 

VTL 

Z i b 3 

o 

29  1 b U 

6 

PM 

VTL 

l,N2 

vTl 

PC  3 7 

V TL 

0 

F AiH iNb 

Z 1 04 

29  lbl 

1 

Pill 

VTL 

Pi  .2 

vTl 

PC  18 

V FL 

Z lfa4 

2 

29  lol 

2 

PN1 

V IL 

pn2 

V I L 

PC  2 8 

VTL 

Z 1 84 
D 

b 

29  lol 
T i PS 

6 

PM  1 

VTL 

P(J2 

v r l 

PC  38 

VTL 

Z 1 8b 

1 

29  lb2 

1 

pm  l 

VTL 

pM2 

VlL 

PC  1 9 

VFL 

Z 1 8b 

2 

29  102 

2 

PM1 

VTL 

PM2 

VTL 

PC29 

V TL 

Zlbb 

b 

29  lb2 

b 

PM 

VTL 

PN2 

VTL 

PC  3U 

VTL 

8 

All  ACUMEN  1 STRUCTURE 

Zlbb 

1 

2 9 lo3 

1 

PM 

V 1 L 

pM2 

VTL 

Polio 

VTL 

Zlbb 

2 

29  163 

2 

Phi 

VTL 

PN2 

VTL 

PC  2 1 0 

VTL 

Zlbb 

o 

29  163 

b 

PN1 

VTL 

PM2 

VTL 

Pc  3 10 

V TL 

0 

ACCebS 

-► 

OTHER  DOOR 

Z 1 8 7 

1 

29  164 

1 

PNl 

VTL 

PN2 

VTL 

pen  i 

VTL 

Z 1 b 7 

2 

29  lb4 

2 

PM1 

VTL 

Ph2 

VTL 

PC  2 1 1 

VTL 

Z 1 8 7 

b 

29  lo4 

6 

PN1 

VTL 

PM2 

VTL 

Pc  3 1 1 

VTL 

0 

H 1 1 iuL  S 

f BKALKt_TS» 

SEALS 

Zlbb 

1 

2 4 lob 

i 

PM 

VTL 

PN2 

V TL 

Pel  12 

VTL 

Zlbb 

2 

2 9 lob 

2 

PM 

VTL 

PM2 

VTL 

P o 2 1 2 

VTL 

Zlbb 

b 

29  16b 

6 

PIM 

VTL 

Ph2 

VTL 

PC  3 1 2 

VTL 

L) 

Huuut.  H 

Z 1 89 

3 

2 9 16b 

3 

PM 

VTL 

PM2 

VTl. 

PC  2 1 3 

VTL 

Z 189 

o 

29  lob 

6 

PM1 

VTL 

PM2 

VTL 

Pe3l  3 

VTL 

l) 

Abbe  "ibL  Y 

K19U 

C 

0 

1 

u 3 

9 161 

1 

SECONDARY 

STRUCTURE 

suu- 

TO  T AL 

F 191 

1 

(190 

» 1 ) 

* 

RM  VTL 

F 19  1 

2 

l 190 

,?.) 

♦ 

HM  VTL 

F 1 9 1 

3 

( 190 

t 3 ) 

* 

RM  yTL 

0 

C 

F 1 92 

LAdOR 

uObTS  ( M 

l 

(179 

* 1 ) 

+ 

( 190  • L ) 

1!) 


f i y 2 
F 1 92 
V 19c 

u 

t-  193 
F 1 9 3 
F 193 
F 193 
D 

F 1 94 
F 1 9 4 
F 194 
F i 9 4 
F i94 
F 194 
u 

F 1 9b 
F 1 9 b 
F 1 9 b 
F i9b 
F 1 9b 
U 
d 

F 1 9b 
F i 9b 
F 1 9o 
L) 

C 

H 

U 

C 

C 

C 

c 

T 

L 

F2Ul 

F t 0 1 
F'2  01 
D 

F'202 
F^02 
F^  0 2 
U 

Ft  u b 
Ft  03 
F lOi 
U 
C 

F<;04 
F 204 
D 

R20b 

D 

F 2 0 b 

F2U6 

FtOb 

U 

C 

c 


3 


3 


1 

2 

3 

4 

b 

O 


11/4.2)  + ! 190*2) 

l 1 7 9 . 3 ) + (190.3) 

l  i 7 9 » b ) + ( 1 9 IJ  r o ) 

vtKT  ICAL  9 IJd  T 0 T A L 

1192.1)  ♦ .1 

1142.2)  * .1 

( i 92 . 3 ) * .1 

( 1 9 2 . b ) ♦ .1 

Vtf<  T ICAL  RLaGRK 
ll'V.l)  + (193.1) 

(192.2)  + (193.2) 

(142.3)  + (193.3) 

( ( 19“*  1 ) ♦ ( 194 .2 ) + ( 194 , 3 ) ) 
( (194 . 1 ) + ( 194.2 ) + ( 194 , 3 ) ) 
( 1 4 2 » b ) + ( 1 9 3 . b ) 


.08 

.04 


vlaTICmL  T b T A L 

1 (19  4.1)  * AN*  VTL 

2 ( i 9 4 . 2 ) * 9 f.i  V T L 

3 (114.3)  ♦ RM  VTL 

4 (194.4)  * R M vTL 

b ( 194  » b ) * HM  vTL 
LAbOH  LUSTS  (J>) 

( 9 ( 3X  » -oPF  7.4)) 

7 ( 194 . 1 ) + ( 194.2)  + ( 194 . 3)  + ( 194 .4)  + ( 194.5) 

3 ( 195.  1 ) + ( l9b.2)+( 19b. 3)  + ( 195.4)  + ( 195.5) 

9 ( 1 9 b » 8 ) + ( 194. b) 

TOTALb 


(o(3a»F7 ,0) ) 

F1KST  UNIT  COST 


rUSELA^E 
tiAblL  STRUCTURE 

1 ( b . 2 ) / (b.10)  ♦ 10U.0  * (5. 10)**. 67 

2 l 9.10)  / (b.10)  * 6b. 0 * (5» 10) **.67 

6 wl  F L G * * ,77  * RMCl  KLG  * SF  1 FLG  * (19.1) 

Fdrti-iEb  + ouLRHEADS 

1 ( u . 2 ) / (b»10)  * 75.0  * (6. 10)**. 67 

2 (10»10)  / (b.10)  * 40.0  * ( 6 » 1 0 ) ** . b7 

b ft 4 FLO**. 77  ♦ RMC 4 FLG  * SF4  FLG  + (19.2) 
LbNuEd  L)  T J 5 

1 (7.2)  / (7.10)  * 32.0  * (7.10)**. 67 

2 (11.10)  / (7.10)  * 47.0  * (7. 10)**. 67 

b .v 7 F LG* ♦ . 77  ♦ KMC 7 FLG  * SF7  FLG  * (19.3) 
b r>  1 1 < b + STkINGERS 

3 l 22. 3) +<22.4)+ (22.5)+ (22.6)+ (22. 7) +(22.6) 
b (22.9)  * 1.0 

a b b l ' ;1  b L T 

1 b 3 4 201  1 

bMbiC  bTHUCTURE  SUd-TOTALb 

1 (205.1)  * KM  FLG 

2 (205.2)  * RM  FLG 

3 (205.3)  4 RM  FLG 

LAbOR  COSTS  U) 

brCUuu^Ri  STRUCTURE 
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F2Jt)  l Cul  FLG  * oO  . C * wOl  FLG**.u7 

F 2 U h 2 Cul  FLG  * Vj.u  ♦ *01  F L G * ♦ , b 7 

F 2 0 8 b *u  1 FLG**,  / / * kMC  1 u FIG  * SF  1 0 FLG 

0 C uu  l\  P 1 T 

F 2 0 9 1 Lui  FLG  * 43.0  * w D 2 F L G * * . b 7 

FtU9  cc2  FLG  * 4o. i)  ♦ *D2  FLG**.b7 

F209  o *u2  FLG**  ,77  v KMC  11  FLG  * bFll  FLG 

0 NuSlLl/u  Gl  AP  LOOP  + BOX 

F c 1 u 1 Cl>3  FLG  * bU.O  * *03  FI_G**.b7 

P2I0  2 CC3  FLG  ♦ 40.0  ♦ *03  FLG**.b7 

F2IU  b *13  FLG*  * . 77  * PMC  1 2 FLG  ♦ SF12  FLG 

l!  *140  plACTIuN  BOX 

F2II  1 Co4  FLG  * O0.0  ♦ *04  FLG**.b7 

F 2 1 1 2 LL4  FLG  * 40.0  * *04  FLo**.b7 

F 1 1 1 o *c4  FLG**. 77  * RMC13  FLG  * SF13  FLG 

0 TAIL  ATTACHMENT 

F 2 1 2 1 C u 5 FLG  * 3U.0  * w 0 5 FLG**.b7 

F 2 1 2 2 LCb  FLG  * 40.0  * wOb  FLG**.o7 

F 2 1 2 6 *ub  FLG**. 77  * KMC  14  FLG  * SF14  FLG 

D MNuShlELu  * CANOPT 

P'2  13  1 Cub  FLG  ♦ 28. 0 * *Do  FL.G**,67 

F 2 1 3 2 LC6  FLG  ♦ 32.0  ♦ wOb  FLG**.b7 

Fcl3  b *u6  FLG**, 77  * PMClb  FI.G  * bFl5  FLG 

0 MmIN  LuG  oEak  DOOPS  *•  BOX 

F 2 1 4 1 Co7  FLG  * 20. C ♦ *Q7  FLG** • 67 

F 2 1 4 2 CC7  FLG  * 20.0  ♦ WD7  FLG**.b7 

F 2 1 4 b *c7  FLG*  * . 77  ♦ PMClb  FLG  * bF16  FLG 

U FuhL  PROVISIONS 

F 2 1 5 1 CbB  FLG  ♦ 25.0  * *08  FLG**.d7 

F2 1 b 2 Cc8  FLG  ♦ 25,0  * WQ8  FLG**.b7 

F2 1 b b *ub  FLG**. 77  ♦ PMC  1 7 FLG  * bFl7  FLG 

0 U.ol'it  PROVISIONS 

F 2 1 G 1 Co9  FLG  ♦ 25.0  * W09  FLG**, 57 

F2lb  2 CC9  FLG  * 2b. 0 * *09  FLG**.b7 

F 2 lb  6 «u9  FLG**, 77  ♦ KMClti  FLG  * SF18  FLG 

0 DUCT  PROVISIONS 

F 2 1 7 1 ColU  FLu  * 20.0  * WU10  FLG**. 67 

F2.L7  2 CLIO  FLu  * 20,0  * WOlfJ  FLG**. 67 

F2l7  u rtulu  FLu**,77  * PMC19  FLG  * SF’l9  FLG 

0 b I Ot'Lb  PPuVlbluNS 

F 2 1 8 1 Loll  FLG  ♦ 52.0  * WU11  FLG**. 67 

F2 1 b 2 LL11  FLu  * 37,0  * WD 1 1 FLG**,b7 

F 2 1 6 o *ull  FLu**. 77  * PMC  2 0 FLG  * SF2o  FLu 

D bPLbU  dPAbLb 

F2IG  1 Col2  FLG  * 40.0  * W012  FLG**. 67 

F2l9  2 uu 1 2 FLU  * 25.0  ♦ WU12  FLG**. 67 

F2I9  b *U12  FLu**. 77  * PMC21  FLu  * bF21  FLG 

U CABIN  FLOURING  + SUPPORTS 

F22U  1 Lul 3 FLu  ♦ 40.0  ♦ WU13  FLG**. 67 

F220  2 LC 1 3 FLG  * 30.0  * *013  FLG**, 67 

F22U  6 *013  FLu**. 77  * RN  C22  FLG  * SF22  FLG 

D *InlO*S  + WlNDO.v  FRAMES 

F221  1 Lul4  FLu  * 45.0  * *D14  FLu**. 67 

F221  2 L L i 4 FLu  * 45,0  ♦ WO  1 4 FLG**.b7 

F221  b *014  FLu  + * , 77  ♦ RMC23  FLG  ♦ SF23  FLG 

F22 1 10  *ul  FLG**u2  FLG-MU3  FLG+WD4  FLG  + *Db  FLG  + WQ6  FLG  + WC  7 FLG  + WTb  FLG 

F221  11  *o9  FLG+  *u 1 0 FLG  + WD12  Flu  + wD13  FLG*wD14  FLG 

U uuukS  + DJOP  FRAMES 

F222  3 Li'.M  FLG  ♦ 30.0  * 1(221.10)  * < 22 .1 . 1 1 ) ) * * . b7  + AS2  FLG  * .21 

F 2 2 2 b (222.3)  * .68  * FM2  FLO 
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A v-,h  t 


u 

*223 

C 

I; 


1 t,  } 


1 h 2l)t)  1 


F<;t  / 

F2  2 7 

F227 

Ft'S! 

0 

h 

F^:  2 b 
F2  26 
F22b 
F<:ch 
F22b 
L) 

F'229 

F229 

U 

c 

p 


1 

2 

3 

4 

5 

7 

8 
u 


cOnDaKY  blHUCTURAL.  Sub  I OT  ALS 


F 224 

1 

( c.  2 J ' 1 ) 

* 

H>-  FLG 

F 224 

2 

l 2 2 3 , 2 ) 

* 

HP  FLO 

F 2.4 

3 

l 223 , 3 ) 

* 

H l«  F L 0 

b 

L hlijH 

LOSTb  Ci>) 

c 

F 2 2 b 

1 

l U b , 1 ) 

4- 

(223, 1 ) 

F 2 2 b 

2. 

(t‘UJ,2) 

+ 

(223,2) 

F 2 2 b 

", 

( 2iib  , 3 ) 

+ 

( 223, 3 ) 

F2  2b 

», 

l C tit)  , b ) 

+ 

( 2 2 3 , b ) 

L) 

F ubF.L  AuL 

SLiRTOl  AL 

Ft.vci 

1 

(226,1) 

* 

. 1 

F 22b 

2 

l 2 2 6 • 2 ) 

* 

. 1 

F 22b 

3 

(22b, 3 ) 

* 

. 1 

F 2 2b 

6 

(223,6) 

♦ 

. 1 

L) 

F U b t.  L A u L 

RLWOkK 

F c 2 7 

1 

(22b, 1 ) 

+ 

(226, 1 ) 

F 2 2 7 

? 

( 22 b , 2 ) 

(226,2) 

F227 

3 

( 22b , 3 ) 

+ 

(22b, 3) 

.08 

.08 


((2c7,lJ4(227»2)+(227,3))  * 

( (227 , 1 J 4 ( 227 < 2 ) 4 ( 227 , 3) ) * 

(22b»b)  4 (226ft)) 

(227.2) +(227,3) 

1-UbLLAot  TOTAL 

l 9 ( 3 a » F 7 , 0 ) ) 

( 2 2 7 , 1 ) + R * FUG 
<22-', 2)  * HN  FLG 

(227.3)  * MM  FLG 

(227.4)  4 kF  TLG 
( c 2 7 , b ) * HP  FLG 

l AbGK  CObTb  ( i) 

(t27.1)+( 227, ?)+(227, 3)+(227, 4)+(227. b) 
l220,l)+(228,2)4(22b,3)4(2?8,4)4(2?b,b) 
(22V, 8 ) 4 ( 227,6) 


T OT  ALb 


F 2 32  1 Pu2  FLG  ♦ 1,0 

U HOT  + F CObTb 

C 
C 

C FObtLAGL 

T 


C 

b A 

bib  bTKUCTURt 

223b 

1 

2v  201 

1 

Pm  1 

FLG 

PM2 

FLG 

PCI  1 

FLG 

223b 

2 

2 V 2 U 1 

2 

Pill 

FLG 

PM2 

FLG 

PC21 

FLG 

223b 

6 

29  2UI 

6 

PM  1 

FLG 

PM2 

FLG 

PC  3 1 

FLG 

D 

F rt  Ai'.Lb 

4 

dULKHE AOb 

223b 

1 

2V  202 

1 

PM  1 

FLG 

PM2 

FLG 

PC12 

FLG 

223b 

2 

2 V 2 0 2 

2 

PM  1 

F LG 

PM2 

FLG 

PC  2 2 

FLG 

2 2 3b 

b 

2V  202 

6 

PM  1 

FLG 

PM2 

FLG 

^C  32 

FLG 

D 

lumulkOMS 

Lc  37 

1 

‘di  203 

1 

PM  1 

FLG 

PM2 

FLG 

PC  1 3 

FLG 

2237 

2 

29  2U3 

2 

PM  1 

FLG 

PM2 

FLG 

PC2  3 

FLG 

2237 

6 

2 v 2u3 

6 

FM1 

FLG 

PM2 

FLG 

Pb3  3 

-LG 

Li 

bl\IUS  + 

b 

IK1NGCRS 

L 


Z c 3 0 

3 

Z4  «.  4 3 

I’M 

E 1.0 

Pi. 2 

Flu 

PL  2 4 

FlG 

Zc  3b 

b 

■i  9 Z u 4 b 

PM 

F LG 

PN2 

FLG 

PC  34 

FLG 

U 

a s s c. v*  b l r 

R*.  34 

1 

u 3 

4 23b 

1 

L) 

uAbIC  STHUCTPKt  SU|; 

-TOTALS 

l-t4U 

1 

(234.1 ) 

♦ KM  FLU 

*-  24  o 

L 

l 2 3 4 r 2 ) 

* KM  F L G 

F 2 **  L 

7 

1 e 74  > 3 ) 

* KM  F LG 

u 

(J 

uAbOK  LUSTS  l i ) 

c 

SFLONuuK 1 STKuCTuNf 

Zc41 

1 

24  ^1)0  1 

PfJl 

FLG 

Pl.2 

FLG 

PC  lb 

FLG 

Zc41 

Z 

2 4 ebb  2 

PM 

FLG 

PN2 

FLO 

Pl  2 S 

FLG 

Z24  1 

b 

29  2Ub  b 

PM 

FLG 

PN2 

FLG 

PC  3b 

FLG 

D 

L uu,\P  i 1 

Z242 

J 

Z 4 2U4  1 

PM 

FLG 

PU2 

FLG 

PC  1 b 

FLG 

Z242 

2 

Z 4 2 (J  4 2 

Pt.l 

FLG 

PN2 

FLG 

PC2b 

FLG 

Z242 

b 

24  2U4  b 

Pr  * i 

FLG 

PN2 

FLG 

PC  3b 

FLG 

D 

4uSl  LUC-  LEAK  DOOR  + bCX 

Z 2 4 3 

1 

2 4 tlu  1 

PNl 

FLG 

PN2 

FLb 

PC  1 7 

FLG 

Zc43 

2 

24  21U  2 

PM 

FLG 

P i J 2 

F Lb 

PC  2 7 

FLG 

Zt43 

u 

24  cl U b 

PIJ1 

FLG 

PN2 

FLb 

PC  37 

FLG 

u 

4 i u u K L A C 1 

I UN  ItOX 

Ze44 

1 

29  ell  1 

PM 

FLG 

PN2 

FLG 

PCI  A 

FLG 

Zc  44 

Z 

29  211  2 

PM 

FLG 

Pl.2 

FLG 

PC2M 

FLG 

Ze44 

ti 

*4  zli  b 

PM 

FLG 

PI. 2 

FLG 

PC  38 

FLG 

U 

TAIL  ATI AbHMEUT 

Ze4b 

1 

24  2 1 e.  1 

PM 

FLG 

PN2 

FLG 

PC  1 9 

FLG 

ZZ4b 

2 

29  Z 1 2 2 

PM 

FLG 

PN2 

FLG 

PC29 

FLG 

Ze4b 

b 

Z4  ZlZ  6 

PNl 

FLG 

PN2 

FLG 

PC30 

FLG 

U 

>>  1 H jSH  I EL  J 

+ canopy 

Ze^b 

1 

29  el3  1 

PNl 

FLG 

PN2 

FLG 

PCI  10 

FLG 

Zc  4b 

C 

29  zu  2 

PNl 

FLG 

PN2 

FLG 

PC210 

FLG 

Z 2 4 b 

& 

29  el  3 6 

PNl 

FLG 

PN2 

FLb 

PC3l  u 

FLG 

U 

M A i u LUG  OtAK  DOOK  + bOX 

Ze4  7 

1 

29  214  1 

PN1 

FLG 

PN2 

FLG 

PC11  1 

FLG 

Zc47 

2 

29  e 1 4 2 

PNl 

FLG 

PN2 

FLG 

PC21 1 

FLG 

Ze4  / 

b 

24  214  6 

PNl 

FLG 

Pl.2 

FLG 

PC  3 1 1 

FLG 

u 

EUcl  HROVISIuimS 

Ze4b 

1 

29  2 1 b 1 

PNl 

FLG 

PN2 

FLG 

PC  1 1 2 

FLG 

Ze  4b 

Z 

29  21b  2 

PNl 

FLG 

PN2 

FLG 

PC  2 1 2 

FLG 

ZZ4  0 

6 

29  elb  6 

PNl 

FLG 

PN2 

FLG 

PC  3 1 2 

FLG 

o 

thblNt  PRu'v  IS I ONS 

Ze  49 

1 

24  21o  1 

PNl 

FLG 

Pl.2 

FLb 

PCI  13 

FLG 

Z249 

Z 

29  21b  2 

PNl 

FLG 

PN2 

FLG 

PC213 

FLG 

z.  2 4 9 

b 

24  tlb  6 

PNl 

FLG 

PN2 

FLG 

PC  3 1 3 

FLG 

L> 

Out  1 PKOV  i S I U(.S 

Zebu 

1 

29  21 7 1 

PNl 

FLG 

PN2 

FLG 

PCI  14 

FLG 

Zebb 

z 

24  e 17  2 

PN1 

FLG 

PN2 

FLb 

PC  2 1 4 

FLG 

Zebu 

b 

29  217  b 

PNl 

FLG 

PN2 

FLG 

PC  3 1 4 

FLG 

D 

STOKES  PROVISIONS 

Z e b 1 

1 

29  210  1 

PNl 

FLG 

PN2 

FLG 

Pens 

FLG 

Zebl 

2 

29  210  2 

Phi 

FLG 

Pn2 

FLG 

PC215 

FLG 

Zebl 

b 

24  210  b 

PNl 

FLG 

PN2 

FLG 

PC  3 1 b 

FLG 

0 

SPLLl)  bP  Ai\L  s 

ti 

( b ( 0 A r F / « 

U) »3X»- 

bPF  7 . 

3 r 3X  t 

F7.0 

* 3X  > F 7 

.0) 

Zeb2 

1 

29  214  1 

PM 

FLG 

PN2 

FLG 

PC  1 1 b 

FLG 

Zeb2 

2 

29  219  2 

P\1 

FLG 

PN2 

FLG 

PC2lb 

FLG 

Zeb2 

b 

24  2 1 4 b 

Ph\ 

FLG 

PN2 

FLG 

Pb  3 1 6 

FLG 

D t«oM  FLOORING  + SuPPuKTS 


u 

l b ( 3X  » F 7 , 

0)  # 3X  # -oPF  7 . 

4 # 3X  » 

F 7 , 

0 # 3 X » F / 

. 0 ) 

Zzb3 

l 

29  z2  U 1 

PM  FLG 

PN2 

FLG 

Pci  17 

FLG 

Zzb3 

2 

29  bZU  Z 

PM  FLG 

PM2 

FLG 

Pc2 1 / 

FLG 

Zzb  3 

b 

zy  c;Z0  6 

PT  J 1 FLG 

PN2 

FLG 

PC  3 1 7 

FLG 

U 

rtihuOwS  + WINDOW  FkAMFS 

IcbH 

1 

20  e21  1 

PN1  FLG 

P M2 

FLG 

PC  1 1 8 

FLG 

Zzb4 

2 

29  2Z 1 2 

PM  FLG 

PL2 

FLG 

P C 2 1 8 

FLG 

Zzb4 

b 

2 9 z 2 1 6 

PM  FLG 

P!mZ 

FLG 

PC318 

FLG 

t) 

uUOKb  + ObOK  FRAMES 

Ze  5b 

3 

29  z2z  3 

PM  FLG 

Pn2 

FLG 

PC219 

FLG 

Z^bb 

o 

29  e22  6 

PNl  FLG 

PuZ 

FLG 

Pt  3 1 9 

FLG 

U 

AbbtMbLY 

H 

( D ( 3 X » F / . 

U ) # 3X  * -bPF7 • 

3 # 3X  » 

F 7 , 

0 # 3X  # F7 

.0) 

Rzbu 

r 

1 

u 3 

lb  24]  1 

D 

gEcOR-DakY  bTRUC  TURE 

SUB-TOTALS 

Fdbl 

1 

t z b b » 1 ) * 

RM  F Lb 

Fz  b7 

2 

l 25b » 2 ) + 

KM  FLG 

Fzb7 

.3 

( tbu » 3 ) * 

KM  FLG 

U 

r 

lADOR  bOSTS  !±) 

\ * 

A zbb 

1 

( 2 3 9 » 1 ) + 

(256# 1 ) 

F'zbb 

2 

( 2 30  » 2 ) + 

( 256  # 2 ) 

Fzbb 

3 

(M9»3)  + 

(256#  3) 

F d.  b b 

b 

le39»6)  + 

( 256  # b ) 

U 

FUbELAuE 

subtotal 

E 2 59 

1 

l z b b r 1 ) * 

. l 

Fzb9 

o 

c_ 

( zbb » 2 ) * 

. l 

F^by 

3 

l ebb  # 3 ) * 

. l 

F^by 

6 

( Zbb  * 6 ) * 

. l 

Q 

hUbtLAbE 

REWORK 

p<;ou 

1 

( Zbb  # 1 ) + 

(259# 1 ) 

F ebU 

2 

( zbb  » 2 ) + 

(259. Z) 

F <:bu 

3 

( zbb  » 3 ) + 

( 259  # 3 ) 

F z 6 u 

4 

( (ZoU#  1 ) + ( 26 0 » 2 ) + ( 2b 0 

#3)1 

♦ . 

0« 

F CD  0 

b 

( (ZoO#l)+(2oO#2)+(2bO 

f 3 / ) 

* . 

04 

Fz60 

6 

( Zbb  * 6 ) + 

( 259  » b ) 

D 

FUbtLAot 

total 

Fz61 

1 

( ZoU  » 1 ) * 

KM  FLG 

Fzbl 

2 

l Z 0 0 # 2 ) * 

KM  FLG 

Fzbl 

3 

( zoU  # 3 ) * 

KM  FLG 

Fzbl 

4 

( zoU * 4 ) * 

KM  FLG 

Fz6 1 

b 

leb0»b)  * 

KM  FLG 

D 

LMdOK  CObTS  (*) 

B 

(o(3X»-bPF7.H/ »3X#“bPF7.2) 

F 2b2 

7 

(Z6u* 1 ) + ( ZbO  » 2 ) + ( 26  0 » 

3 ) + ( 2d 0 # 1 

4 ) + ( 2bU 

#5) 

Fz62 

8 

leol#l)+(2bl#2)+(26l# 

3 ) + ( 2b 1 » 

4 ) + ( 2G 1 

#5) 

FzbZ 

9 

( ZoZ  * 8 ) + ( ZbO  # 6 ) 

U TOTAi_b 

C 

P 

B (M3X#F7.U)> 

C FIRST  OMT  CObT 

C 

C 

C i\  a C L L L l S 

r 

c 

F 27 1 1 Cbl  I AC  ♦ 70.0  * dDl  *JAC  + *.o7 


2 4 


F*_7 1 2 ui  nAC  ♦ bb.  * *01  NAC+^.o? 

F 2 7 1 h ,v^l  MAC**  . 7 7 * KMC  1 tj  r J AC  * SF10  wAC 

n lualiku 

F272  1 Cu2  NAC  * bb.O  * *02  NAC**.b7 

F2  72  / LL2  NAC  * bO,  * *02  NAC**.b7 

F 2 72  u *u2  -*AC**.77  * KMC  1 i r J AC  * SF11  NAC 

0 PrLJN 

Ft:7b  1 Cu3  .AC  * 4b. 0 * wD3  NAC**. 07 

F 2 7 3 2 C L 3 MAC  * bU.O  * W D 3 N A C * * . 6 7 

Fc;73  fa  *03  NAC  * *.77  + KMC  1 2 NAC  * SF12  NAC 

F273  10  huI  NAC  + W02  NAC  + WD3  NAC 

0 ^m1,m  lOG  oE AM  DOORS  + RE  iNFOKCEMEh  T 

Ft74  3 CiMi  NAC  * 30.  * ( 273 ( 1 0 ) ** . b7  + AS2  NAC  * .07 

F'l74  6 (274(3)  * .60  * F M2  NAC 

AMF  2 

0 AoSLMbLf 

K c.  7 b ) o 3 4 271  1 

C 

0 mAlLLLcS  SUB-TOTALS 

F 2 7d  1 (27B»1>  * KM  MAC 

Fl7u  2 (27b» 2)  * KM  MAC 

Fl7o  3 (l7S»3)  * Km  NAC 

U lAdOR  COSTS  (4) 

C 

F 2 7 7 1 ( 2 7 b r 1 ) * .1 

F 2 77  2 ( 27b  » 2 ) * .1 

F 2 77  3 1278(3)  ♦ .1 

F277  tj  ( 2 7 b » fa  ) * .1 

0 NACtLLc-S  KEWORK 

F 2 78  l ( 27b  » 1 ) + ( 277  » 1 ) 

F278  2 ( 2 7b ( 2 ) + (277(2) 

Fl  7b  3 ( 27b  * 3 ) + (2770) 

F 2 7 8 4 ( 1278* l)  + (278»2)  + (278r3) ) * .00 

F278  b ( (2/8f 1 ) + (270» 2 ) +(278. 3) ) * .04 

F 278  b (l78 pfa!  + ( 2 77  r o ) 

F27o  10  (27or2)+(278»3) 

0 hACLLLlS  total 

B (y(3X»F7.0)) 

F279  1 l 2 7b  > 1 ) * KM  MAC 

F 2 79  2 (27d»2)  * RM  NAC 

F 279  3 (270(3)  * KM  MAC 

F 2 79  4 (278(4)  * KM  NAC 

F 2 79  b (278(b)  * KM  NAC 

D lABOK  UOSTS  (4) 

F20O  7 (27B(l)+(27b(2)+(278»3)+(278(4)+(278»5) 

F280  8 (279( 1 ) + (279( 2 ) + ( 279( 3) + ( 279(4) +(279( b) 

F280  9 ( 200 ( 0 ) + ( 278 ( fa ) 

0 TOTALS 

C 

P 

F282  1 Pi. 2 nAC  * 1.0 

0 KOT+E  COSTS 

C 
C 

C NACELLlS 

T 

C 

Z28b  1 29  271  1 PN1  NAC  PN2  NAC  PC15  NAC 

Z20b  2 29  271  2 PN1  NAC  PN2  NAC  PC25  NAC 

Z20b  b 29  271  6 PN1  NAC  PN2  NAC  PC35  NAC 

25 


u 

bo 

A l_  I 1 * u 

1 

29 

2 7 2 1 

PN1  NAC  P.,2 

NAC 

PCI*. 

NAC 

2260 

2 

29 

2 72  2 

PfJ  1 NAC  PN2 

NAC 

PC  2b 

NAC 

1 <:  Bo 

O 

29 

t72  6 

PN1  NAC  PI.2 

NAC 

PC  3o 

NAC 

U 

PYlu'i 

/2H7 

1 

29 

2/3  1 

PN1  NAC  PN2 

NAC 

PC  1 7 

NAC 

2267 

2 

29 

273  2 

Pf.l  NAC  Pf,2 

NAC 

PC27 

NAC 

2267 

29 

273  6 

Pf.l  NAC  PN2 

NAC 

PC37 

NAC 

D 

N H 

I n LUG  o F A N 

DOORS  + RF INFCKCtMtNT 

Z 2 66 

3 

2 9 

c74  3 

PN1  NAC  Pn2 

NAC 

PC  2 H 

NAC 

Zt6b 

b 

29 

c74  6 

Pf.l  NAC  PN2 

NAC 

Pc  36 

NAC 

0 

ASbt^oLY 

R269 

C 

U 

1 

o 

3 

4 

266  1 

NACLLLoS 

SUh-TOTALS 

F tVU 

1 

(tliVil)  * 

R^ 

NAC 

F^yo 

2 

( 269  * 2 ) * 

RR 

NAC 

F^y  o 

3 

( 2H9 * 3 ) * 

HN 

NAC 

u 

r 

cAbUH  COSTS 

(i) 

F^yi 

1 

(269*1)  * 

. 1 

f 2 y l 

2 

( 2b9  * 2 ) * 

. 1 

F c9  1 

3 

( 2H9  r 3 ) * 

. 1 

F291 

0 

(269*6)  * 

. 1 

u 

imALLLLlS 

RtWOPK 

F^92 

1 

(269*1)  + 

(291*1) 

F^92 

2 

( 269  * 2 ) + 

(291.2) 

F^92 

3 

(2B9.3)  + 

(291.6) 

F^y2 

4 

( (292* 1 1 + 1292*  2)  + ( 292.3) ) 

* . 

OB 

F292 

5 

( (292* 1 ) + ( 292  * 2 ) ♦ ( 292  * 3 ) ) 

♦ . 

09 

F^92 

o 

( 269  « 6 ) + 

(291*e>) 

U 

NACtLLtS 

TOTAL 

F 29  3 

1 

( 292  * 1 ) * 

HM 

NAC 

Fc93 

2 

(292.2)  * 

RP 

NAC 

F^y  3 

3 

(292*3)  * 

RN" 

NAC 

F^93 

4 

(292*9)  * 

RM 

NAC 

F^y3 

6 

(292*6)  * 

RM 

NAC 

u 

LAbOR  COSTS 

( i ) 

B 

( 9 ( 3 X * -oPF7 . 

4)  ) 

F^94 

7 

(292  * 1 > + ( 292 

*2> +(292* 3) +(292* 

9 ) + ( 292 

*6) 

F^94 

A 

(293*  1 > + (293 

. 2 ) * l 293*  3)  + (293* 

9 ) + ( 293 

*6) 

0^:94 

9 

( 294 . 6 ) + ( 292 

f 6 ) 

U TOTALS 
P 

b ( 6 ( 3X  * F 7 , 0 ) ) 

C FIKST  Ui>(I  T COST 

C 

C 

C LANuINo  GEAR 

T 

C 

F3U1  1 Col  LOG  * 0.0  * wU  1 LUG**. 67 

F3U1  2 ccl  LOG  ♦ 2.0  * wO  1 LDG**.b7 

F301  b wUl  L l'  G * * . 7 7 * RMClU  LOG  * SF10  LOG 
U bKAistib 

F3G2  1 Cu2  LUG  * 0.0  * WU2  LDG**.b7 

F ,5  0 2 2 CC2  LUG  ♦ 2.0  * WD2  LOG**. 67 

F302  6 *b2  LOG* * . 77  * RMC11  LOu  * SF11  LUG 

0 b t<  Ai\  E CONTROLS 

F303  1 Cu3  LOG  * 0.0  * wU  3 LOG**  ,67 


2(1 


F303  ..  1-0  LUb  ♦ U . b ♦ aL)3  LOG** .67 

F 3 U 3 i.i  *v ._  *>  LUG  ♦ * . / 7 * HMClt  LDb  ♦ bF  1 2 Luo 
L'1  M I L.  L L b 

F3U4  1 Ll>4  lLu  ♦ O.U  ♦ Wf.)4  LOG**. 67 

r0u4  2 Li.4  lL-G  ♦ 0.0  * wD4  LUG**, 67 

F ^u4  n At  4 I_UG**,7  7 * HML13  LDb  * bF  ] 3 LOG 

0 1 1 K i_  b 

FbUb  1 Li.b  LOG  ♦ 0.0  **)Db  L0G**.b7 

Foiib  2 Cbb  lDG  ♦ 7iO  **Ub  L0G**.b7 

Fbub  6 *ll>  LlG**.77  * KML14  LDb  * bF14  LDG 
U Out-ub 

Fjub  1 Coo  LOG  * U.O  * wD6  LfK  **,b7 

FjUb  2 bLP  lLG  * U.b  * wOb  LDG**,h7 

FoOu  b a ub  LUG**, 77  * RMClb  LOG  * bF15  LUG 

0 A A l L b < TRUNNIONS  + FITTINob 

FoU7  1 Co7  LUG  * b.O  ♦ w07  LOG**. 67 

F3U7  2 L C 7 LUG  * 7.b  * wD7  LDG**.b7 

F L> U 7 h wU7  LCG*  + ,77  * RMClb  L('G  ♦ bF  lb  lDu 

F 3 0 7 10  a l 1 LLG*AU2  LC&  + WU3  LUG  + *l}4  LpG+wpb  LL/G  + WU6  LU3+W[ 7 LDG 

J Up.  Au  pKACt-b 

Fjtifi  ’ C Mp  LUG  * 2 , o * ( 307  * 1 0 ) * * , b7 

F’bUn  o (3Uo*3)  ♦ .bH  + FM2  LDG 

AMF 'd 

u *' bbL^DL  Y 

R30b  lob  B 301  1 

C 

L)  LANUINtj  uE  AR  SUB-T OT ALS 

FblU  1 (3Ub*l>  * RN  LOG 

FblU  ?.  (30b*2)  * RM  LOG 

F 3 1 u 3 (3ub*3)  * RM  LDG 

0 LAbOR  v.ObTS  (*) 

C 

F 31 1 1 (309*1)  ♦ .1 

F 31 1 2 l 30b  id)  ♦ .1 

Foil  1 l 3U9*  3)  * , 1 

F 3 1 1 h ( 3 U b * b ) * .1 

U LAUUlNo  GEAR  REa/ORK 

Foil  i 1 30  b * 1 ) + (3ii*i) 

F 3 1 2 2 ( 30b  * 2 ) + (311*2) 

F 3 1 2 3 (30b»3)  + (311*3) 

F 3 1 2 4 ( ( 312* 1 ) + ( 312  * 2 ) + ( 312* 3)  ) * .06 

F31-  b ( 1312*  1 ) + (312. 2)  + ( 312*  3)  ) * . 04* 

F 3 1 2 b ( 3 J b * b ) + ( 3 1 1 * b ) 

F 3 1 2 10  (3l^*2)  + (312*3) 

u lANjINu  GUAR  TOTAL 

b ( b ( 3a  * F J , U ) ) 

F 31  3 1 ( 31  <;  * 1 ) * KM  LDG 

F 3 1 3 2 (31^*2)  * KM  LOG 

F 313  3 ( 31  a 3)  * kM  LDo 

F 3 1 3 4 (312*4)  * KM  LDG 

F 3 1 3 b ( 31 2 * b ) * RM  LDG 

D LAbOR  CObTb  (4) 

F 3 1 4 7 I312*l)  + (3l2.2)  + (312*3)  + (3l^*4)  + (3l2*b) 

F 3 1 4 h (3l3*l)  + (313*2)  + (313*3)  + (3l3*4)  + (3l3*b) 

F 3 1 4 9 (314*8)  + (312*b) 

U TO  I /'Lb 

C 

C 

F31b  1 (b9.1>+(124,l)+(l71*l)+(227.l)+(27tt*l)+(3l2.i> 

F 3 1 b 2 (b9*2)  + (l24,2)  + (l71*2)  + (22  7*  2)  + (27B*2)  + l3l2*2) 
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f-  J>  1 b 3 ( b9»  3 > + l 124  < 5)  + ( i 7 1 , 3)  + ( 227  » 3)  + ( 278  , 3 > + ( 312»  5) 

F 3 1 b 4 ( f 4 ) + ( 1^4  » 4 ) + ( 171  » 4 ) 4- ( i>27  r 4 ) + ( ^7H,4  ) + ( 3l2r4  ) 

F 3 1 b b ( b9,  b ) + l 124  , b)  + ( 171 » b)  + (227  , b)  + ( 278,5)  + ( 312  ,5> 

F31b  b (j9»b)  + (124,6)F(i7l»6>F(;i27»b>  + (27H,6>  + <312»6> 

F bib  7 (3lG»l>+(31b,2)+<31b»3)F(31b,4)+<31b,b) 

0 AIKFHAmE.  structure  TOTAL 

F 3 1 b 1 (ou » 1 ) + l 12b f 1 ) F ( 172» 1 ) F (22H, l ) F( 279» 1 ) F ( 313. 1 ) 

F'31b  2 lb0,2>+( l25,2>+<l72,2)+<22H,2>+(279,2>+(3l3,2> 

F 3 16  3 luo . 3)  + ( 12b. 3)  + ( 172. 3) F ( 226. 3) + (279 . 3) F ( 3i3, 3) 

F 31b  4 IbO .4)  + ( 12b, 4)  + ( 172,4)  + ( 22H » 4 ) + ( 279 , 4 ) + ( 31 3, 4) 

F'31b  b ( oi) , b)  + ( 125,b)  + ( 172, 5 ) f (226  ,b)  + (279,5)  + (313,5) 

F 3 1 b 8 ( 31b, 1 ) + ( 31b, 2 ) F ( 316, 3)  + ( 3lb» 4)  + ( 31b, b) 

F 3 1 o 9 (31b, 7)  + (31b, b) 

U mIKFHA:/)E  LABOR  RATE  TOTAL 

P 

F 3 1 7 1 PN2  LEG  * 1.0 

0 ROT  +E  COSTS 

C 
C 

C LANUlNb  GEAR 

T 

C 


Z 3 1 b 

1 

29  301 

1 

PN1 

LOG 

PN2 

LUG 

PC  1 b 

LUG 

Z31b 

2 

29  3U 1 

2 

F>N1 

LOG 

PN2 

LOG 

PC25 

LUG 

Z 3 1 8 

b 

29  301 

6 

PN1 

LOG 

PN2 

LDG 

PC  3b 

LUG 

0 

bn  AisES 

Z319 

1 

29  302 

1 

PN1 

LUG 

PN2 

LDG 

PC  16 

LUG 

Z319 

2 

29  302 

2 

PN1 

LUG 

PN2 

LUG 

PC26 

LUG 

Z 3 1 9 

b 

29  3U2 

b 

PN1 

LDG 

PN2 

LUG 

PC  36 

LUG 

U 

bKAlSt  1 

CONTROLS 

Z 32  0 

1 

9 303 

1 

PN1 

LUG 

PN2 

LUG 

PC  1 7 

LDG 

Z320 

2 

29  3U  3 

2 

PN1 

LUG 

PN2 

LUG 

PC27 

LUG 

Z32U 

b 

29  303 

6 

PN1 

LUG 

PN2 

LUG 

PC  37 

LDG 

D 

-vhElLS 

Z321 

1 

29  304 

1 

PNl 

LUG 

PN2 

LDG 

PC  1 8 

LUG 

Z321 

2 

29  304 

2 

PN1 

LOG 

PN2 

LDG 

PC28 

LOG 

Z 32 1 

b 

29  304 

6 

PN1 

LUG 

RN2 

LDG 

PC  38 

LDG 

0 

T 1 KLS 

Z022 

1 

29  30b 

1 

PN1 

LDG 

PN2 

LDG 

PC  i 9 

LDG 

Z 322 

2 

29  30b 

2 

PN1 

LDG 

PN2 

LDG 

PC29 

LDG 

Z 322 

b 

29  30b 

b 

pni 

LUG 

PN2 

LDG 

PC  39 

LDG 

U 

GLEOS 

Z323 

1 

29  30b 

1 

PNl 

LDG 

PN2 

LUG 

PC110 

LUG 

Z323 

2 

29  30b 

2 

PNI 

LUG 

PN2 

LUG 

PC21U 

LDG 

Z323 

6 

29  30b 

b 

PNl 

LDG 

PN2 

LUG 

PC  3 1 0 

LDG 

0 

A ALt_S  , 

TRUNNIONS 

F FITTINGS 

Z 324 

1 

2 9 30  7 

1 

PNl 

LUG 

PN2 

LUG 

PC111 

LUG 

Z324 

2 

29  30  7 

2 

PNl 

LUG 

PN2 

LDG 

Pu2  1 1 

LUG 

Z324 

b 

29  30  7 

b 

PNl 

LDG 

PN2 

LDG 

PC3U 

LUG 

D 

UK AG  bK ACdS 

Z32b 

3 

29  30b 

3 

PNl 

LUG 

PN2 

LDG 

PC212 

LDG 

Z32b 

6 

29  30b 

b 

PNl 

LUG 

PN2 

LDG 

PC312 

LUG 

U 

AbScMULY 

K32b 

/' 

1 

b 3 

8 318 

1 

V 

U 

landing 

GEAR  SUd-TOTALS 

F327 

1 

( 32o 

, 1 ) F 

KM  LUG 

F 327 

2 

( 32b 

,2)  ♦ 

RM  LOG 

F 32  7 

3 

( 32b , 3 ) * 

KM  LOG 

D LAbOR  COSTS  (») 

28 


c 

Fi  2b 
f 32  b 
F 32o 
F 326 
C 

f 329 
F 32V 
F 329 
F3'2  9 
F 329 
F329 
U 

F3  3u 
F Jill 
F 330 
F 330 
F 330 
0 

F 331 
F 331 
F 3 3 1 
U 
C 

c 


1 ( 32o  * 1 ) ♦ . 1 

2 ( 3 2 o i 2 ) * ,i 

3 ( 32o  * 3 ) * .1 

n l 32o  * 6 ) * ,1 

LANDING  gear  rework 

1 ( 32  o * 1 ) + (328*  1) 

2 132d*2)  + (328*2) 

3 (320*3)  + (328*3) 

4 ( 1329*1 )+(329*2)+( 329,3) ) * . Q0 

8 ( (3^9*l)+(329*2)  + (329*3)  ) * .O'* 

0 (32o*6)  + ( 328  * b ) 

l  AND l No  GEAR  TOTAL 

1 (329*1)  * RM  LDG 

2 (329*2)  * RM  LDG 

3 ( 329  * 3 ) * RM  LDG 

4 (329*4)  ♦ RM  LOG 

8 (329*6)  * RM  LDG 

LAdOR  COSTS  (4) 

7 (329*1 ) + (329*2)  + ( 329  * 3 ) + ( 329  * 4 ) + (329*5) 

a ( 330  * 1 ) + ( 330*  2 ) + (330*3)  + (330*4)  + (3  30*5) 

9 ( 331 » 8 ) + ( 329 . 6 ) 

totals 


(8(3X*-oPF7.4) *3X*-oPF7.3> 

1 (92* 1 ) + ( 149* 1 ) + ( 194, 1 ) + (26u*  1 ) + ( 292 , 1 ) + ( 329 * 1 ) 

2 ( 92*  2>  + ' 149, 2>  + ( 194*  2>  + ( 26u*  2>  + l 292*2>  + ^ 329* 2 > 

3 <92*3>-*  < 149*3) + (l94*  3) + (2bu*3>  + <292*3>  + (329*3> 

4 ( s2*  4 ) + ( 149*4 ) + ( 194*  4)  + (260*  4 ) + ( 292*4)  + (329*4) 

6 ( 92*  3)  + ( 149*5)  + ! 194*  5)  + (2bu  * 6 > + <292*5)  + ( 329*5) 

0 (92*6)+<l49*6)+(l94*b)+(260*b)+(292*6)+(329*6) 

7 (332*1) +(332*2) +(332* 3) +(332*4) +(332*5) 

AIRFRAME  structure  TOTAL 

1 ( 93*  1 ) + ( 16U*  1 ) + ( 195.  1 ) + (261  * 1 ) * •:  <93*1)  + ( 330*  1 ) 

2 (93*  2)  + ( 150,2)  + ( 195*2)  + (261 . 2)  + ( 293*2)  + ( 330  * 2 ) 

3 (93*3>+(lb0*3>+(l95*3)+(2bl*3>+(293,3)+(330*3) 

4 (93*4)+(l80*4)+(l95*4)+(26l*4)+(293*4)+(330*4) 

5 <93*5J  + (lbu*5)  + (l95*5)  + (26l*5)-M293*5)  + (330*5) 

8 ( 333*  1 > + (333*2)  + ( 333 * 3)  + ( 333 * 4 ) + ( 333*5) 

9 (332*7)  + (333*8) 

AIRFRA,»iE  LABOR  total  (4) 

( o ( 3X  * F7 , U ) ) 

1 Pn3  wNG  * 1,0 

rlcurring  production  costs 
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PN2 

Z536 

1 

29  32 

1 

PN2 

Z33b 

2 

29  32 

2 

PN2 

Z336 

D 

6 

29  32 

SPARS 

6 

PN2 

WNG 

PN4 

wNG 

PC11 

WNG 

WNG 

PN4 

WNG 

PC2 1 

WNG 

WNG 

PN4 

WNG 

PC  3 1 

WNG 

WNG 

PN4 

WNG 

PC  1 2 

WNG 

WNG 

PN4 

wNG 

PC22 

WNG 

wNG 

PN4 

WNG 

PC32 

WNG 

29 


Z33  1 

1 

l4 

33 

1 

P r j 2 

IG 

PN4 

wNb 

PCI  1 

WNG 

155  7 

cl 

2y 
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Pn4 

WNG 

PC  2 3 
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wtjG 
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f 
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Z 33n 
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Z 3 3b 

b 
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PN2. 

iw  N G 
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WNG 

PC  34 

WNG 

U 

A^bcMbLY 

N339 

1 

u 

3 

4 

335 

1 

D 

bTKUC  TuKAL 

HOX 

bUK- 

TOTALb 

F 34  u 

1 

(334  * 

1 > * KM 

i V,Nb 

F 34  u 

2 

( 33y  > 

2)  * KM 

*Nb 

F34u 

3 

(33  Vi 

3)  * KM 

Vi  N o 

L) 

r 

L AbbR  CObTS 

(i 

) 

V. 

c 

bECU.MUAKY 

bT  i<UCT UKE 

Z Z.4  1 
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2y 
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PN4 

wNb 

PC  3b 

WNG 

0 
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2y 
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PN4 

WNb 

PCI  7 

WNG 

Z 34  3 

ti 

2y 

4 U 
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ALCLbb 
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u 
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zy 
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b 
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w N G 
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U 

Hlbu  LIFT  l/UCTING 

;i() 
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whG 

Piv4 

wh(_ 
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Pc  22  1 
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b 
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PC  321 
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L. 

ASSi>  dl  T 

Robb 

r 

1 

o 

0 

17  341 
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u 

sLCONDak  r 

STRUCTURE 

SUh-TOTAL 

F Obb 

1 

( 3bb » 

1 ) * 

KM  wNG 

F0S9 

2 

( 3bb  > 2 ) ♦ 

KM  WNG 

Fobs 

3 

( 3bb  • 

3)  * 

KM  whG 

u cAbOK  COSTS  ($) 

C 

Foou  1 (33Srl)  + (3S6#i) 

F3bU  2 (33Sr2)  t (3b6»2) 

F3b0  3 UJ9i3)  + ( 350  r 3 ) 

FobU  6 ( 3 i y » t> ) ■*■  <3bb>b) 

H wlhG  SudlOTAL 

F ob  1 1 (3bU»l>  * .1 

Fool  2 lioui2)  * ,1 

Fobl  3 ( 3b> 0 ► 3 ) * .1 

F Obl  b ( 3bU  » b ) * , 1 

0 w 1 ho  Kl w OKK 

F 3b2  1 ( 3bU  » 1 ) + ( Obl  t 1 ) 

F.}62  2 (3bU»2)  + (3bl>2) 

Foot  3 ( 3ou  » 3 ) + (301 r 3 ) 

F Ob2  4 ( l 3b2 » 1 J+l3o2r2)+(3o2»3) ) * .08 

F 3b2  b l( 3o2 » 1 ) + l 362r 2)  + ( 3b2, 3)  ) * .04 

Fbbc  b (0bU>b)  + ( 3b 1 * b ) 

0 *Iho  Total 

F Ob3  1 (0b2>l)  * KM  wNG 

F Oo3  2 ( due  ' 2 ) * KM  V.hG 

FOb3  3 (3bt.»3)  * KM  whG 

F 3b 3 4 ( 3b2  1 4 ) * Kb  wNG 

FObO  b ( 3b ^ » 5 ) * KM  wNG 

L)  l A b oR  COSTS  (*) 

F Ob4  7 (0b2r 1 ) + (3b2r2)  + (3b2»3)  + (3b2»4)  + (3b2»b) 

Fo64  M ( ob3f 1 ) + ( 3b0r 2) + ( 3b3* 3) + ( 3b3r4 ) + ( 303>b) 
F0b4  9 ( 0o4 r b ) + ( 3b2 » b ) 

U TOTALS 

C 

P 

,n 


d iu(bX»F7,0)) 

Tbob  1 b,Nb  mTL  * 1.0 

d dLCUWxIiMG  PRObUCTiON  COSTS 

C 

t 

C i iGh  1 ZO.jT  al 

r 

C STKULTuKAl  BOX 
d (^(3X,-bPh7.4)  ) 
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0 SECONDARY  STRUCTURE;  SUb-ToFAL 

F jab  1 l 384  * 1 ) ♦ KM  HTL 

FAbb  ? (384*2)  *>  KM  HTL 

F 3 8 b 3 ( o84 *3)  * KM  HTL 

d laluh  costs  <d 

c 

F_)bo  l I3bb*l)  + (384*1) 

F 3Bd  2 (jdo*2)  + (384*2) 

F 3do  3 (3oo*3)  + (384*3) 

FaBo  6 (Abo*o)  + (384*b) 

C mokIZOhTAL  SUBTOTAL 

F A d 7 1 ( j 3 o < 1 ) * .1 

F 3 b 7 2 ( A 8 o * 2 ) * .1 

F a 8 7 3 (3 8 o*3)  * .1 

F Ab7  o (30u*o)  * ,1 

U HORIZONTAL  REWORK 

F 386  1 1 3Ho  * 1 ) + (387*1) 

F 386  2 ( o 8 o » 2 ) + (387*2) 

F 386  3 (380*3)  + (387*3) 

F 006  4 ( ( 3b8* 1 ) + ( 388* 2)  + ( 388* 3)  ) ♦ .08 

F 386  b ( ( 3o8*  1 )4  ( 388. 2 i +( 3b8, 3)  ) * .04 

F366  S ( jHo*6)  + ( 387  * o ) 

U !1''K1Z0,(TAL  total 

F AOS  1 ( Abb  * 1 ) * RM  HTL 

F'AbS  2 (380*2!  * RM  HTL 

FaoS  3 (386*3)  ♦ RM  HTL 

FjbS  4 (366*4)  * KM  HTL 

Fjd9  b (366*b)  * RM  HTL 

U lAuJK  cOsTS  (i>) 

F j9(j  7 ( 38o  * 1 ) + ( 36b.  2 ) + ( 388*  3)  + ( 368  » 4)  + ( 388*  5) 

Fj)90  n ( 369  * 1 ) + ( 389*  2 ) + ( 389  * 3)  + ( 389 . 4 ) 4 ( 369*  b ) 

F 39  (J  9 ( 39  U * 6 ) 4 ( 366  . b ) 

0 TOFalS 
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PNb 

HTL 

PC  lb 

HTL 

Zbl  a 

2 

24  li*o 

2 

PN2 

HTL 

PhD 

HIL 

PL  2 b 

HTL 

Zb  14 

b 

24  10b 

b 

PI  42 

HTL 

P h b 

Hi  L 

PL  3b 

HTL 

u 

LtAui Nb 

Lubt 

Zjlb 

1 

24  10  7 

1 

PN2 

HTL 

PNb 

HTl 

PC  1 b 

HTL 

Z b 1 b 

2 

24  10/ 

2 

Pf42 

HTL 

PNb 

HTL 

PC26 

HTL 

Zb  1 b 

6 

24  1 U 7 

6 

p;j2 

HI  L 

PNb 

HTL 

PC  3b 

HTL 

D 

T K A 1 L 1 H b t.JbL 

Z b 1 b 

1 

24  ii)b 

1 

PN2 

HTL 

PhD 

HTL 

PC  1 7 

HTL 

Zblo 

2 

24  iub 

2 

Pt42 

HTL 

PNb 

HTL 

PC  2 7 

HTL 

Z b 1 b 

f. 

2 4 10b 

b 

PIJ2 

HTL 

PNb 

HTL 

PC  37 

HTL 

u 

RwlRIlibS 

Z b 1 7 

1 

24  loy 

1 

PIJ2 

HTL 

PNb 

HTL 

PC  1 8 

HTL 

Z b 1 7 

2 

24  104 

2 

PN2 

HTL 

PUb 

HTL 

PC  28 

HTL 

Z b 1 7 

t> 

24  1U4 

b 

PN2 

HTL 

PUb 

HTL 

PC  3 8 

HTL 

U 

TlPb 

Z b 1 b 

1 

24  llu 

1 

PN2 

HTL 

P 1 4b 

hTL 

PC  1 4 

HTL 

Zblb 

2 

24  Hu 

2 

PN2 

HTL 

PNb 

HTL 

PC24 

HTL 

Zb  lb 

6 

24  11U 

b 

PN2 

HTL 

Piib 

HTL 

PC39 

HTL 

U 

A]  I ACUMEN  1 

STRUCTURE 

Zbiy 

1 

24  111 

1 

PN2 

HTL 

PN6 

HTL 

PC110 

HTL 

Zbiv 

2 

24  111 

2 

PN2 

HTL 

PNb 

HTl 

PC210 

HTL 

Zbl4 

6 

24  111 

b 

PF.2 

HTL 

PNb 

HTL 

PC31  U 

HTL 

u 

ALCbbb 

+ OTHER  OOORb 

Zb20 

1 

24  112 

1 

PI  12 

HTL 

PNb 

HTL 

P011  1 

HTL 

ZbZU 

2 

24  112 

2 

PI42 

HTL 

R'Nb 

HTL 

PC  2 1 1 

HT  L 

Zb20 

b 

24  112 

b 

Pl42 

HTL 

PNb 

HTL 

PC  311 

HTL 

L) 

H 1 f 4 b L S » 

l)r\  ACRE T 5 r 

SEALS 

Zb2 1 

1 

24  113 

1 

PN2 

HTL 

f’Nb 

HTL 

PC  1 1 2 

HTL 

Zb2 1 

2 

24  113 

2 

PN2 

HTL 

PNb 

HTL 

PC212 

HTL 

Zb21 

b 

24  113 

6 

PN2 

HTL 

Pub 

HTL 

PC312 

HTL 

u 

PlVOTb 

+ FOLDS 

Zb22 

1 

2 ^ 114 

1 

PN2 

HTL 

PI46 

HTL 

Pc  1 1 3 

HTL 

Zb22 

2 

24  1 1 h 

c 

PN2 

HTL 

PNb 

HTL 

Pc2 1 3 

HIL 

Zb22 

b 

24  114 

b 

Pl42 

HT  L 

PNb 

HTL 

PC  3 1 3 

HTL 

U 

CtU  1 Lb 

SEo  F 104 

Zb23 

1 

24  lib 

1 

PN2 

HTL 

PNb 

HTL 

PCI  14 

HTL 

Zb2  3 

2 

24  lib 

2 

Pi  ;2 

HTL 

P146 

hT  L 

PC214 

HTL 

Zb23 

b 

24  lib 

0 

Pi  42 

HTL 

PNb 

HTL 

PC  3 1 4 

HTL 

a 

Ll.L  v A 1 OR  S 

Zb24 

1 

24  Ho 

1 

PM2 

HTL 

PNfci 

HTL 

PC  lib 

HTL 

Zb24 

2 

24  Ho 

2 

PU2 

HTL 

PNb 

hTL 

PCZlb 

HT  L 

Zb24 

D 

24  1 1 D 

b 

PN2 

HTL 

PNb 

HTL 

PC3lb 

HTL 

U 

BALANCE 

WEIGHTS 

Zb2b 

3 

24  117 

3 

PN2 

HTL 

PNb 

HTL 

PC216 

HTL 

Zb2b 

b 

24  11  7 

b 

PN2 

HTL 

PNb 

HTL 

PC  3 1 b 

HTL 

U 

AbbLMbLY 

Rb2b 

1 

b 3 

12  bl4 

1 

c 

D 


SECONDARY  STRUCTURE  S'-lH-TOTAL 


1 (52u»l>  ♦ KN  UTL 

2 ( Jt  b ' 2 > * (<M  M T L 

3 ! b 2 o i 3 ) * R F HTL 

LAbOK  COSTS  (4) 

) ( die  » 1 ) + ( b 2 0 » i ) 

» ( b 1 2*2)  + ( b 2 f • • 2 ) 

3 l SI «- » 3 ) 4-  ( 520  » S ) 

b l S 1 2 1 b ) + ( b 2 o > c ) 

t.OKlZOuTAL  SOHIOTAL 

1 ( bZd  > 1 ) * .1 

2 ( 5 2 b » 2 ) * .1 

3 ( S2b  t 3 ) * .1 

b (52b»b)  * .1 

hOKIZO,.TAL  RF  WORK 

1 ( 52b  * 1 ) + ( 529  * 1 ) 

2 (52o»2)  ♦ ( 529  f 2 ) 

3 (5zb>3)  + ( 529  * 3 ) 

4 ( (531)  > 1 ) + (530  * 2 ) + (530 , 3)  ) ♦ ,0B 
b ( lb3U > 1 ) + ( 530* 2 ) + (530 , 3) ) * .04 

6 ( S2b  > b ) + ( 529  r b ) 

horizontal  total 

1 1530»1)  * RM  HTL 

2 ( s3u  t 2 ) * KM  HTL 

3 ( 530  » 3 ) * KM  HTL 

4 (530 r4)  * KM  HTL 

5 (S3U»5)  ♦ KM  HTL 

LAbOK  u OSTS  (4) 

( 9 ( 3X  t -bPF7 . 3 ) ) 

7 (s3u»l)  + (b30»2)  + (53u»3)  + (53o»4)  + (b3(jfb) 

« (53i«l)+(b3l»2)+(b3lr3)+<531r4)+(53lrb) 

9 (532*0) +(530.6) 


l u ( 3X  * F7 . U ) ) 

PUb  VTL  * 1.0 

KLC'JKKING  PRODUCTION  COSTS 


‘-52  7 
F S c 7 
F5i:7 
U 
L 

F 5 2 ( > 

Fb2b 
F 52 b 
F U2  b 

C 

F 52'-* 

F 529 
F 529 
F s29 
D 

F j3u 
Fs3o 
F5  3u 
F 5 3 O 
F 530 
FS30 
0 

F031 
Fb31 
Fb31 
F 531 
F531 
D 
b 

F 532 
F 532 
F532 

U TOTALS 
C 
P 
b 

F534  1 

U 
C 

c 

C VtKriCAL 

T 


b 

(b(3X. 

-oPF7 

.4)  ) 

C 

STRUCTURAL 

BuX 

2535 

1 

29  151 

1 

PN2 

2535 

2 

29  151 

2 

PN2 

2535 

6 

29  151 

b 

PN2 

0 

RibS 

253b 

1 

29  152 

1 

PN2 

253b 

2 

29  152 

2 

PN2 

2^36 

b 

29  152 

6 

PN2 

0 

SKAkS 

2537 

1 

29  153 

1 

PN2 

2537 

2 

29  153 

2 

PN2 

2537 

6 

29  153 

6 

PN2 

D 

CuvtRS 

C 

253b 

3 

29  154 

3 

PN2 

253b 

b 

29  154 

b 

PN2 

0 

ASSlMOLT 

VTL 

PNb 

V 1 L 

PC11 

VTL 

VTL 

PNb 

VTL 

PC2  1 

VTL 

VTL 

PUb 

VTL 

PC  3 1 

VTL 

VTL 

PNb 

VTL 

PC  1 2 

VTL 

VTL 

PNb 

VTL 

PC22 

VTL 

VTL 

PNb 

vtl 

PC  32 

VTL 

VTL 

PNb 

VTL 

PC  1 3 

VTL 

VTL 

PNb 

VTL 

PC  2 3 

VTL 

VTL 

PNb 

VTL 

PC  33 

VTL 

VTL 

PNb 

VTL 

PC  2 4 

VTL 

VTL 

PNb 

VTL 

PC  34 

VTL 

4-1 


«'j39 

1 

u 5 

4 5 35 

i 

0 

oTkuCTukal  BOX 

SUB-TOTAlS 

Fb3y 

1 

( b 3 b r 1 ) * 

RM  VTL 

Fb3y 

2 

l j 3 o < 2 ) * 

KM  VTL 

f 539 

3 

(b.y-*3)  * 

RM  VTL 

u 

r 

L AbOR  COSTS  (i) 

c 

jCCUuuaRY  STRUCTURE 

Zb4U 

1 

2 y lbb  1 

Pf  j2 

VTL 

PNb 

VTL 

PC  15 

VTL 

Z D 4 (J 

2 

2y  ibb  ? 

PN2 

VTL 

PN6 

VTL 

PC25 

VTL 

Zb40 

b 

2y  iba  b 

PN2 

VTL 

PNb 

VTL 

PC  35 

VTL 

D 

LEAuINu  EuGE 

Zb4 1 

1 

2 9 1 by  1 

PN2 

VTL 

PN6 

VTL 

PC  1 6 

VTL 

Zb4  1 

2 

2y  lsy  2 

PN2 

VTL 

PNb 

VTL 

PC  2 6 

VTL 

Zb4 1 

6 

zy  l.sy  6 

PfJl 

VTL 

PNb 

VTL 

PC  36 

VTL 

U 

TRAILING  cUGE 

Zb42 

1 

2y  16U  l 

PN2 

VTL 

PN6 

VTL 

PC  1 7 

VTL 

Zb42 

2 

2y  lbu  2 

PN2 

vTL 

PNb 

VTL 

PC27 

VTL 

Zb42 

6 

29  lbu  6 

PN2 

VTL 

PNb 

VTL 

PC  3 7 

VTL 

U 

F A 1 h 1 1 jG 

Zb4  3 

1 

2y  161  1 

PN2 

VTL 

P|j6 

VTL 

PC  1 8 

VTL 

Zb43 

2 

2y  ibi  2 

PN2 

VTL 

Pn6 

VTL 

PC2R 

VTL 

Zb43 

6 

29  161  6 

PIJ2 

VTL 

PN6 

V TL 

PC3B 

VTL 

l) 

Tins 

Zb44 

1 

29  1 bZ  1 

PN2 

VTL 

PNb 

VTL 

PC  1 9 

VTL 

Zb44 

2 

29  162  2 

PN2 

VTL 

PN6 

VTL 

PC29 

VTL 

Zb44 

b 

29  lb2  6 

PN2 

VTL 

PNb 

VTL 

PC  39 

VTL 

U 

ATTACHMENT  STRUCTURE 

Zb4b 

1 

29  lb3  1 

PM2 

VTL 

Pub 

vtl 

PC110 

VTL 

Zb4b 

2 

29  163  2 

PN2 

VTL 

PNb 

VTL 

PC210 

VTL 

Zb  4b 

b 

2y  163  6 

PN2 

VTL 

PN6 

VTL 

PC310 

VTL 

0 

ACCESS  + OTHER  DOOR 

Z b 4 D 

1 

29  lb4  1 

PN2 

VTL 

PNb 

VTL 

PC1U 

VTL 

Zb4b 

2 

29  lb4  2 

PN2 

VTL 

PNb 

VTL 

PC211 

VTL 

Z54b 

6 

29  lb4  6 

PN2 

VTL 

PNb 

VTL 

PC  3 1 1 

VTL 

U 

HINuES  t BRACKETS# 

SEALS 

Zb47 

1 

29  16b  1 

Pf42 

VTL 

PNb 

VTL 

PCi  12 

VTL 

Zb47 

2 

29  lbb  2 

PN2 

vTL 

PNb 

VTL 

PC212 

VTL 

Zb47 

6 

29  16b  6 

PN2 

VTL 

PNb 

VTL 

PC  3 1 2 

VTL 

U 

RUUuER 

Zb4b 

3 

2y  lbb  3 

PN2 

VTL 

PN6 

VTL 

PC213 

VTL 

Zb48 

o 

29  16b  b 

PN2 

VTL 

PN6 

VTL 

PC  31  3 

VTL 

D 

ASSEMBLY 

Kb4y 

r 

1 

b 3 

9 540 

1 

0 

bEbONDARY 

STRUCTURE 

SUB-TOTAL 

F 550 

1 

(S49rl)  * 

RM  VTL 

F b b 0 

2 

(b4y»2)  ♦ 

RM  VTL 

FbbO 

3 

( b4y  » 3 ) * 

RM  VTL 

0 

r 

LABOR  COSTS  ($) 

F bbl 

1 

( b3y  » 1 ) + 

( b4  9 f 1 ) 

Fbbl 

2 

( b39  > 2 ) + 

( b49  * 2 ) 

Fbbl 

3 

(539*3)  > 

( 549  * 3 ) 

Fbbl 

6 

(b3y»b)  + 

( 549  * b ) 

□ 

VEK  T ICAL 

subtotal 

Fbb2 

1 

( 55 1 » 1 ) * 

. l 

Fbb2 

2 

(551*2)  + 

. l 

Fb52 

3 

( bb 1 * 3 ) + 

.1 

F552 

b 

(551*6)  * 

.1 

45 


i)  ^t.KT  1 C A L KL/O'RK 

1 ( jh  1 » 1 ) + (Lib.'’»l) 

(-  d‘j3  2 ( j‘.)l  > 2 ) + ( Mb,1  i <3  ) 

F jb 3 3 l b K i » 3 ) + ( L>!>2  r } ) 

f-  b 3 ‘4  ( tbb3<  1 ) + lbb3>  2 ) + ( Vj3r  3)  ) * . 0« 

F;,S3  b ( lbb3>  1 )+(bb3»2)  +(b'j3.3)  ) * .04 

F b b 3 f)  ( jb  1 * t> ) + (bS2<o) 

l)  , Eb  r 1 c AL  TuTAL 

Fbb4  1 ( •_»  b 3 • 1 ) * KM  V TL 

(-  bbb  4 (bb3>2)  * KM  V TL 

f-bbn  l bb3  * 3 ) * KM  V TL 

F b b 4 4 ( b b 3 r 4 ) * K (<i  V T L 

F b b 4 b Ibb3*b)  * KM  VTL 

l)  i_4bJKb0bTS  l f> ) 

l)  ( 4 ( 3 X t -uKF  7 . 3 ) ) 

p bbb  7 l bb3 » 1 ) + < bb3 » 2 ) + ( bb3 * 3 ) + l bb3 t 4 ) + ( bb3 » 5 ) 

Fobb  o l bbn > 1 > + ( bb4 * 2 ) * l 5b4 t 3) * ( 5b4 * 4)  + ( bb4* b ) 

F bbb  '■>  ( b n b f b ) + ( b b 3 » b ) 

L)  T |ALb 

4 

p 

l)  (G(3X»F  7,0)  ) 

F b b 7 1 Pub  FLG  * 1.0 

(j  klCUKkING  PRODUCTION  t_0bTS 

C 

C 

C r UbtLAot 

T 

C LJAblL  bl  kUCTuKE 

U ( o ( 3X  » -uPF  7.4)) 

4 b b 0 1 24  401  1 PN2  FLG  PU6  FLG  PCU  FLG 

/bbb  2 24  4i)l  2 PI  12  FLG  PNb  FLG  PC21  FLG 

/bbb  b 44  2Ui  6 PN2  FLG  PNb  FLG  PL31  FLG 

0 FKAKitib  + bGl  KHEAUS 

/bb4  1 24  4U4  1 PN2  FLG  PNb  FLG  PC12  FLG 

2bb4  2 24  404  2 PM2  FLG  PN6  FLG  PC22  FLG 

Zbb4  6 24  402  b PU2  FLG  PNb  FLG  PC32  FLG 

IJ  LGNULKUNS 

1-j bU  1 24  41'3  1 PN2  FLG  PNb  FLG  PC13  FLG 

2b60  2 24  2u  3 2 PN2  FLG  PNb  FLG  PC23  FLG 

ZbbO  u 24  403  b PN2  FLG  PNb  FLG  PC33  FLG 

L)  brs  1 nb  + SlKlNGLPb 

C 

b (u(3Ar_uPF7.3)) 

Zbbl  3 24  4U4  3 PN2  FLG  PNb  FLG  PC24  FLG 

1 bol  b 24  4IJ4  b PN2  M LG  PN6  FLG  PC34  FLG 

L)  m b b c •'  b u Y 

Kbb4  1 u 3 4 bbb  1 

u oAbIC  bT KUCTUKE  SUU-TOTALS 

F ‘j b 2 1 ( bbl * 1 > * KM  FLG 

F uo2  ? (ool*2)  * KM  FLG 

F jb4  3 (bbl >3)  ♦ KM’  FLG 

D lAuOK  tObTS  (*) 

L 

C S£C('..u«KY  STkULTUKF. 
b l o ( 3X  * -oPF7 . 4 ) ) 

Zb63  1 24  40b  1 PM 2 FLG  PNb  FLG  PClb  FLG 

Zbb3  2 24  4Ub  2 PM2  FLG  PUb  FLG  PC2b  FLG 

Zbb3  b 24  40b  b PM 2 FLG  PNb  FLG  PL3b  FLG 

D CoCr.PlI 

4G 


Z b b A 

1 

« ' - «- 1 v 

1 

1 < 

kO 

U ' I if) 

F L i 

_ i ’ 

r lg 

Z Sb4 

2 4 2 b N 

2 

PN2 

FLO 

F’No 

F L u 

P *_  ■ ' 1 ' 

i-  L G 

Zb<>4 

b 

2^  t 1'/ 

b 

PNe 

FLO 

PNb 

F Lb 

i\  V> 

FLG 

L) 

4ubL  Lb 

b oL  AH  JlKJif  + t*  0 > 

Z bbb 

1 

2P  21  0 

i 

PNe' 

f Li' 

P . <b 

F Lb 

Pu  1 7 

FLG 

Z b b b 

il 

2 2 1 U 

2 

PNe 

F LG 

Pi  lb 

F Lb 

PL?7 

flg 

Z 1 J b ‘ 

n 

2 P tlu 

b 

P N 2 

FLG 

PNb 

F L b 

Pt  3 7 

FLG 

u 

klHv  K L A C 1 

1 uN  BOA 

Z _>  tj  c 

i 

ell 

* 

l 

f>N2 

FLG 

Pub 

F Lb 

PC  1 » 

FLG 

ZjbL 

r 

2b  2 11 

2 

PN2 

FLG 

PNb 

F Lb 

Pc  2 b 

FLG 

Z bbu 

b 

2b  ell 

b 

PN2 

FLG 

P'lb 

F'  Lb 

Pc  3 b 

FLG 

0 

TAIL  A 1 T Ac 

hMBuT 

/ b t>  7 

1 

2b  lU 

1 

PN2 

FLG 

Pi  lb 

FLG 

PCI  N 

FLG 

Z b b 7 

2 

2b  £U 

2 

PN2 

FLG 

PNb 

FLO 

PC  2P 

FLG 

Zb  o7 

b 

2b  212 

6 

PN2 

FLG 

PNb 

FLG 

PC  30 

FLG 

L) 

n lNuSH  I LLl' 

+ CANOPY 

Z bbb 

1 

2b  213 

1 

P N 2 

FLG 

PNb 

FLG 

PC  1 1 0 

FLG 

Zb6o 

2 

2b  213 

2 

PN2 

FLG 

PNb 

FLG 

Pc2 1 u 

FLG 

Z b6t 

6 

2b  213 

b 

PU2 

FLG 

PNb 

FLG 

PL  3 1 0 

FLG 

L) 

Lb  6 oL  Ah  DOOR  + BOv 

Zbo“ 

1 

2b  214 

1 

PN2 

FLG 

PNb 

FLG 

PCI  1 1 

FLG 

ZbbV 

2 

2b  2 14 

2 

PN? 

FLG 

PNb 

FLG 

PC  2 1 1 

FLO 

Z jbb 

b 

2b  2 14 

b 

PN2 

FLG 

PNb 

F Lb 

PC  31  1 

FLG 

D 

FUc.L  PKuV ISIonS 

Zj7u 

1 

2b  2 1b 

1 

PN2 

FLG 

PNb 

FLG 

PCI  1 2 

FLG 

Zb7u 

d 

2b  2lb 

2 

PN2 

FLG 

PNb 

F L G 

PC212 

FLG 

Zj7u 

b 

2b  211 

b 

PN2 

FLG 

Pub 

FLG 

PC312 

FLG 

U 

t.GlNL 

PROVISIONS 

Zb  71 

1 

2b  21b 

1 

PN2 

FLG 

PNb 

FLG 

Pci  13 

FLG 

Zb71 

2 

2b  21b 

2 

PN2 

FLG 

PNb 

FLG 

PC213 

FLG 

Zb7l 

b 

2b  2 1 b 

b 

PN2 

FLG 

PN6 

FLG 

PC313 

FLG 

U 

UuU  PROVISIONS 

Zb72 

1 

2b  217 

1 

PNe 

FLG 

PNb 

FLG 

PCI  14 

FLG 

Zb  72 

2 

2b  217 

2 

PI  12 

FLG 

PNb 

FLG 

PC214 

FLG 

Z b 7 2 

b 

2b  217 

b 

PN2 

FLG 

PNb 

FLG 

PC  3 1 4 

FLG 

U 

S 1 uiu-_  1 

PKv/ 

VISIONS 

Zb7b 

1 

2b  el  o 

1 

PN2 

FLG 

PNb 

FLG 

PLUS 

FLG 

Zl73 

<1 

2b  elo 

c 

PN2 

FLG 

PNb 

FLG 

PC  2 1 S 

FLG 

Z o7  3 

6 

2b  2 lb 

0 

PN2 

FLG 

PNb 

FLG 

PC  3 1 B 

FLG 

U 

SPclD  hRArvtS 

Zb74 

1 

2b  2 1 b 

1 

Pf  *2 

FLG 

PNb 

FLG 

PCI  lb 

FLG 

ZS74 

2 

2b  21b 

2 

PN2 

FLG 

Prib 

FLG 

PC  2 1 b 

FLG 

Zb74 

b 

2b  2lb 

b 

PN2 

FLG 

PNb 

FLG 

PC  31b 

FLG 

D 

C AB  1 h FLOORING  + 

SUPPORTS 

Zb7b 

1 

2b  22  u 

1 

PN2 

FLG 

PNb 

FLG 

Ptl  17 

FLG 

Zb7b 

e 

2b  2 2 u 

2 

PN2 

FLG 

PNb 

FLG 

PC  2 1 7 

FLG 

Zj7b 

b 

2b  2 2 U 

b 

PN2 

FLG 

Pno 

FLG 

PC  31  7 

FLG 

U 

W i u^Ow  S 

+ 

WlNOOw 

FKAMtS 

Zu7b 

1 

2b  221 

1 

PN2 

FLG 

PNb 

FLG 

PC  1 1 H 

FLG 

Zb7b 

2 

2b  221 

2 

PN2 

FLG 

PNb 
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Tiii>  /-card  is  a pen era!  computational  lnnn  llial  makes  use  ol  a km  * i I icd  t ■<  jua  1 1 ■ -n 
lii  rni  described  vvilii  respect  in  1 1 u ■ terms  used  ai  tin  • equation  and  designated  Hv  a 
term'  endr.  The  resahs  ol  tile  e<  iilloiil  at  i<  >n  are  added  ai  a .-ijieeilied  line  and 
column  o!  I lie  *\\  v n:ai  ri.\ . The  eotnposd  ion  ot  the  ea  nl  is  as  1 o 1 lov,  s : 

Column 

1 /toi lesi  ptial e / i a rd 

2-  I 1 ine  numlier  ol  Hie  PAX'  matrix 

i 7 ' cb.mm  number  ol  the  SAX  mairix 

'-in  Pes  iptialiou  ol  term  code  Hemp  used 

Tile  rest  of  tile  eard.  columns  1 I thru  HP  is  divided  into  .-.even  suiilieids  ol  IP 
columns  each.  These  suhfiolds  eonlain  the  parameters  and  eoellieienls  used  in  the 
selected  term  ii.e.,  ei|ualional  lortn).  I'arainrlers  and  coell  iejents  mat  Hi  puitehed 
in  any  subfield  as  lotip  as  tliev  are  read  in  inr  reasinp  order:  C should  precede  ( , 

and  T o should  precede  C . ele.  ('oeUieienls  should  eonlain  a doeiina!  punt.  II 
:ui  K iTirinat  is  used,  it  s'hould  He  riphl  adjusted  in  the  Held.  Parameters  can  lie 
in  ai  It*  of  intuit  variaHles,  etileulations  recalled  Irom  the  SAY  matrix  or  the  sum  ol 
subsequent  lines  in  one  eoluinn.  This  eoniposition  nuiy  lie  elarilied  by  relereiiee  to 
an  example  Irom  the  above  lislinp.  The  first  use  ol  a ’/-eard  appears  on  line  / On, 
and  is  illustrated  in  I'ipure  A - 1 . The  letter  / desipimles  the  /-eard.  The  results 
ol  die  ealeulal  mu  are  to  be  entered  on  line  On,  eoluinn  1,  of  the  SAX’  matrix.  I Ik 
term  code  is  lit),  and  tis  meaninp  is  explained  below.  The  integers  Ill  lol lowed  1 > v I 
witli  intervening  blanks  serves  to  reeall  the  ealeulation  results  stored  in  line  :!  I , 
eoluinn  I ol  the  SAX’  matrix.  1 lie  terms  PX  I XX'NTi  and  PN  2 XX'NC  are  parameter" 
signilying  the  nuipe  over  vvhieh  Uie  quantity  value  is  to  He  considered  an  ! PX' 2 is  the 
eildinp  (piantitv  and  PX  1 is  the  bep'imiinp  quaiitily  ;uid  PC  I 1 is  the  applicable  leaminp 
curve  slo|ie  expressed  in  decimal  lorm. 


Terms  and  their  codes  dial  are  handled  by  the  /-card  are  as  follows.  (’  denotes 
coefficients  ami  l‘  denotes  parameters.  Coefficients  are  input  as  real  numbers. 


Parameters  can  be  variables  or  recalled  elements  of  l lie*  matrix  or  a sum  of  sub 


sequent  lines  on  a column  ol  the  matrix. 


COPT  TP  ICM 

1 O 

2 C 


Figure  A-1 . Illustration  of  the  '/-Card 
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mi  min 

*r  ol  eoelTieienls. 

i I 


•I  number  of  pummel ers. 
Cl  C'2(PI/P2)(  ,iP:iL'1 


r,7 


n 


n.,"'  E 

P i ! 

’ I .'.Hiii  :i  I i * i n 1 I i ; i ••  I ‘ _ ’I  ’ i \ i • * l s i . 1 1 

! ' ! . Hi'.  In  . i II \ \ .ill: 

'i-n  is  a 'll  mt  i'  ■ t " : 1 1 , • i « - Hi  ! Iii ■ ul it  irli Is . I lu  ; • !••  my  rule  • iv.i.~:  • ».  ’ >ser\  e<  I . 

.1 . .1  I In  - iM  r "ii".  ! ! r H.  ,i  \ ,i  r table  npu;  l ! u • inj»  ; :ru:!c  ,d;ou  a ! n punch • -i  i in  the 

: i * ■ : ».  • i i > • • * * '.  «■  . i i 'll!  ’ I :i  ji|.  The  |;isi  ' -i.iifiin  nit  . -i : ' 1 1 • -iii  clement 

,i,i  me  . 1 i • . e \ . ill  y p h 

i : I \\  \(  i • v 1 1 i ' ii  i ,i  \ ;i  i lie  i >1  ;>  1 1; i ! I > a i . 1 1 i < ■ ni|  >1< ' \ ’! '.  :;n  im  ! iei i I lie 

i ■ 1 1 1 1 1 ii nil  beiuy  eslunated  i the  v my. 

Ii.  Hr  ailed  '•::!•••  t!:i  t !•  *n : are  desiynated  by  miiiu  nine  in  the  .-ul  ,ii  !il  ..  ; >;i  i r <>! 

ntteyers  se| >a nil ei  I I >v  Mini!;.'..  The\  ma\  «■  punched  in  :tn\  ( 'bunins  ol  the 
stiblield.  Tlu  I i i si  inteycr  in  the  linn  number  amt  the  wroiio  nUcyci  is  the 
'.•iih’.nin  nni!iln,r  ul  the  m allei!  rnleulul  urn 

e . Mini  nl  subse<|iieul  line:,  aiv  specified  In  punchiuy  three  mteyci  separated  by 
l.liuiks  in  'll"  sulilH'lil.  Tlu-  1 list  mteyer  is  !.he  number  <>1  subsequent  lines  lu 
In-  umineil.  ' i lie  seeund  integer  is  the  sta n iny  line  numlier.  The  third  inleyer 
is  tlie  column  number.  This  parameter  is  used  lor  lotallmy. 

i.l.  !l  the  recalled  ealeiilalioil  belonys  to  the  present  line  bemy  eompuled,  only  tile 
eo  lu  mil  number  need  be  punched  in  the  sub!  ii  Id . 1 lie  proyram  will  use  the 
hue  number  speeilied  in  eoliunn  :!-•!  ol  i ! i i ; . card.  The  eolunm  number  may  be 
punehed  anew  here  in  the  sublield. 

e.  Parameters  ran  be  made  ol  the  sum  ol  several  parameters  when  they  are 
speeilied  in  the  siiblields.  This  does  not  apply  to  terms  Id,  Is,  pj,  JO,  '_!] 
and  L!L!,  where  P is  made  up  ol  only  one  parameter. 

I.  A recalled  ealeulalion  is  subtraeied  it  the  line  number  of  the  recalled  matrix 
element  is  punehed  as  a negative  inleyer. 

1 he  proyram  stops  proeessiny  a 7.  -card  when  a blank  subfield  is  encountered.  A 

/ i aril  may  have  one  continuation  card  when  7 siiblields  are  not  enouyh  to  describe 

the  term.  For  the  continuation  card,  punch  a "/. " in  column  1,  a in  column  2, 

and  use  Uie  7 subfields  sfartiny  in  eolunm  1 1. 

fiS 


I < a i'll 

I he  I -I.1  a rtl  is  a general  i /.at  i<  >n  ol  I he  /-ca  rd  a I > i * • I i per  mil  s rit  ing  l In-  e.-.i  i mat  in  g 
liirmula  in  a I oil ran-compal ible  lorinat  rather  Rian  speeilying  a term  'ode.  The 
ea  rd  lorinat  is  : 

( olumn 

I 1 to  des  igiiale  I'  -card 

:J-1  Line  number  ol  the  SAY  maliax 

.1-7  Column  number  ol  the  SA\  matrix 

I I -so  Formula. 

l'-eard  ' ontinuation  is  permissible  lor  one  additional  card.  Tlu*  eoniinuation  card 
lorinat  is: 

Coluirm 

1 F 

2 C to  designate  a continuation  card. 

1 1 -MO  Remainder  of  formula 

Most  ol  the  cost  model  logic  is  contained  on  F -cards.  R-eards  are  used  as  a con- 
venience in  some  cases  and  '/.-cards  are  used  lor  formula  compl ications  involving 
ei|uatioual  forms  tliat  cannot  be  handled  by  t lie  F-eard  as  related  to  the  COSTC 
d rive r prop,;  am . 

R-Card 

This  card  is  again  a special  ease  of  the  /-card.  The  lutalyst  should  be  familiar  with 
the  /-card  before  using  this  card.  In  the  application  for  this  model,  it  is  used  to 
transfer  data  within  the  SAY  matrix.  The  discussion  can  be  illustrated  by  the  R- 
eai’d  entrv  at  line  R 11.  An  example  is  shown  in  Figure  A -2. 

Column 

I R designated  R-card 

11-1  Fine  number  for  SAY  matrix  recording 

1-7  Beginning  column  number  for  recording. 

8-10  Fading  Column  number  for  recording 

Term  code  selected. 

1!) 


1 1 - I If 


1(1 


:;o 


•10 


I 

i 


::<> 
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| R 55  I (i 


17  MS 


lSix  sublields  lor  idem i I’y ing  j 
( data  to  be  l ran  sf  or red  l 


\ 


Figure  A-2.  Illustration  of  the  H-Card. 


Column 


2 1 -St)  Divided  into  six  sublields  of  10  columns  each. 

Thus  seventeen  lines  starling  will)  line  .'IS,  (i.e.,  lines  MS , Mil,  etc.)  ;uid  starting 
with  column  1 and  progressing  b\  column  are  to  be  trims  for  red  to  line  55,  starting 
with  column  1 and  continuing  thru  a total  of  six  columns.  That  is  the  SAV  matrix 
entries  in  column  1.  lines  MS,  MO,  etc.  , are  summed  and  added  to  column  1,  line  25. 
Fntries  in  column  2,  lines  MS,  M9,  etc.  , are  summed  and  added  to  column  2,  line  25 
and  so  forth  lor  six  columns.  The  term  code  selected,  C ode  M,  indicates  that  only 
summation  is  involved.  It  can  be  seen  that  tliis  application  is  simply  a summing  and 
recording  ope  rat  ion . 

In  general  the  R-card  is  used  when  the  coefficients  and  term  code  remain  constant 
I rum  column  to  column  throughout  a lime.  An  entire  line  can  be  calculated  with  the 
R-card  when  the  parameter  is  the  only  factor  that  varies,  either  as  a function  of  the 
•olumn  or  the  element.  As  in  the  '/.-card  a continuation  card  may  be  used  when  six 
sublields  are  not  enough  to  describe  the  terms. 


b -Cat’ll 


Flic  B-card  defines  the  format  used  in  converting  values  from  the  SAV  array  to  the 
print  line.  11  no  B-card  has  been  read,  a default  format  of  (12(MX,F7.  1))  will  be 
used.  A formal  will  remain  in  effect  until  another  B-card  is  read  with  a new  format. 
J'he  formal  may  appear  anywhere  in  cols.  11-80  of  the  B-card,  and  should  follow 


(it) 


si;uul;inl  FORTRAN  IV  form.  (The  word  FoliMAT  is  nol  used.)  The  format  ma\ 
include  sealing  f aelors  such  as  -OP  to  convert  values  stored  in  dollars  to  print 
values  in  ^millions.  The  formal  must  lie  defined  in  groups  ol  10  characters,  with 
the  first  0 characters  of  each  group  skipped.  This  is  heeause  the  output  fields  are 
in  groups  of  ten  and  otherwise  would  not  line  up  properly  under  output  headings. 
1'herc  must  he  at  least  as  many  groups  as  there  are  columns  to  he  printed.  Some- 
examples  a re : 

(OX, -0PK7.  1 • gives  1 column  in  Smillion  up  to  d!J!)‘J!t. !) 

( lLhOX,  FT.  0>)  gives  up  to  12  columns  in  units  up  to  ‘Jh'J'JOtkJ 

ihX,  -0PF7. 2,  1 1 (OX,  F7.  Oi)  gives  one  column  in  Smillion  up  to  !)!)!J 

and  up  to  I I columns  in  Smillion  up  to 
‘JO  !)'r.).t) 

1 -Card 

Contains  the  first  line  of  column  titles.  Head  in  fields  of  a columns  starting  in 
column  1 1 . 


2-Card 

Contains  the  second  line  oi  column  titles.  Read  with  the;  same  format  as  above 
0-Card 

Contains  the  third  line  for  column  titles.  Read  as  indicated  above. 
blank -Card 

This  card  will  be  ignored  in  the  outjjut  printout  but  will  be  printed  in  the  model 
cat’ll  inpat  printout. 

(’-Card 

Comment  card.  Columns  0 through  80  will  bo  printed. 

N-Card 

This  card  contains  information  related  to  column  printing. 

Column 

1 N designates  N-card 


01 


i olumn  a i mi i mued) 

d .Number  ol  columns  tJmt  will  he  printed.  The  maximum  numbe 

r I d. 

I Wlien  :i  "P"  is  punched  in  lliis  column,  the  program  will  sum 

the  columns  on  each  line  anil  print  it  as  one  additional  column. 
W lieii  Id  columns  are  already  being  printed,  the  Pith  column 
will  not  be  printed  lor  lack  nl  space. 

1 I -mi  Any  a Iphanumcr ie  characters  used  lor  secondary  title. 

T-Card 

Print  titles. 

D ('aid 

I his  will  cause  the  printing  ol  the  line  just  computed  by  the  preceding'  '/.-cards  or 
K -cards.  Columns  d-IPS  ol  this  card  will  be  printed  as  the  title  lor  that  line. 


P-<  a rd 


I beets  a page. 


I 'a  txl 


last  PI.  weight  matrix  and  SAV  matrix 


I-.-Card 


laid  ol  ease.  Will  send  program  to  read  smother  title  card. 


a i ’ i m:  \ i )ix  r. 


iNiH  'i  i: i.kmi:n rs  ustiw, 

Appendix  1'  .'onsisis  ol  ;i  listing  allowin';  .1  computer  printout  ol  tlx-  input  elements 
used  1 >y  the  rest  model.  The  six  liasie  nircrall  ;i i rl  ra  nn ■ element. a arc  p r« »\- ided  lor. 
An  input  value  entered  in  t lie  lirst  eolumn,  that  is  lor  tin*  winp,,  is  carried  aero;..-, 
and  used  lor  each  sueeeed in;;  element  unless  a change  is  inlrodueed  on  tile  NAMId.lS'l 
variable  card,  The  eo  rrespondenee  between  NAM  I'd. 1ST  entries  and  the  input 
clem  Mil  listing  can  lie  seen  by  eomparinj;  enl t ies  in  Appendix  A and  Appendix  IS. 


(1,‘. 


| r L rMfM  T S 


HI 

HD 

7.  P c . i 

HT  L 

0 . 

r.'\ 

0 . 1 i'"-  1 1 

0 . 

W? 

2 . 7 nr  * 3 

0. 

r.Fp 

9 . n o 1 - r,  i 

0 . 

H 3 

9 . 4 P 1 » n ? 

0. 

Cf? 

1 . t 0 r * 0 u 

0. 

HT 

0. 

0. 

HI* 

l . o c:  * :■  o 

0. 

CFI* 

9 . 4 0 1 - n j 

0. 

H9 

9. 97*  . j ? 

0 . 

r.  pr 

1.  7?C  -)r 

0. 

H 6 

2 . r nr.  o ? 

c . 

c^r. 

1 . G 3 f ♦ o 3 

0. 

HT  1 

0 . 

0 . 

H 7 

r>  . 1 1 r * 1 3 

0 . 

CF  7 

2.  FTC  0", 

3 . 

Wft 

0 . 

0. 

C F ft 

0 . 

a . 

H9 

0 . 

0. 

cft 

0 . 

0. 

HT? 

0 . 

u . 

CHI 

2 . 0 SC  9 0 

0 . 

C H 2 

0. 

0. 

CH3 

1.  0 CC  t 9 

0. 

r H4 

1.  Pt,  ^ *30 

0 . 

c *1  r* 

0 . 

0* 

C 'IT- 

1  . ( 0 c -c 

a. 

CH  7 

l.OQCio 

0. 

CH« 

0. 

0. 

C 19 

a. 

a. 

CN 

9.  C PC  Q i 

L • 

RN 

ft . r or*  in 

C. 

SMr 

3 . 1 9L  . 3 1 

0. 

SNI 

0. 

0. 

s<*r 

3.  r cc  1 1 

c. 

pp 

9.  OCC  0 1 

3. 

T J4 

0. 

0 . 

T5U 

1 . C Cc.;  1 

0. 

FF  1 

i . ? r c i-i 

c . 

FF? 

2 . C 1C  j 0 

0. 

C 9 1 

1 . 79C  1 1 

c. 

HOI 

7 . I.  0 1 (1? 

c. 

C C 1 

2.(JrOG 

c. 

C92 

9.  C PC  3 0 

0. 

HD? 

9 . 3?r  , t 

0 . 

cm 

4 . 9 P'  .no 

0, 

CO  T 

4 . 9 3 e * n 3 

0 . 

W )2 

1 . 1 4 C 3 3 

0. 

CC  .T 

4.  79>“.  no 

0 . 

r.qt, 

2 . 7 0 c 0 0 

0 . 

H!)4 

7.  9 Sr*  o 2 

0 . 

CC. 

2 . 9 3 r * o 0 

0. 

coo 

2.  9 0C  no 

0. 

HOC 

2 . 99 r . o ? 

0. 

ccc 

2. 7 0>  » 0 0 

0. 

C0f> 

0. 

0 . 

HDD 

0. 

0. 

vtl 

FL.G 

9 AC 

LOG 

4 . 0 0 F ♦ C 1 

7 . 9 9 r ♦ C 2 

0 . 

0 . 

1. OOE  *G0 

2.9CCC0 

0. 

0. 

0. 

4.2flr.C2 

0. 

n. 

0. 

1 . 0Gr  *0  0 

0 . 

0 . 

c . 

0 . 

0 . 

0 . 

p. 

0 . 

0 . 

0. 

n. 

0 . 

0. 

0 . 

9. 30 fCC  1 

7 . 9 7 f . o 2 

3 . 

0. 

9.90F-C i 

i . 9 o r ♦ o o 

0 . 

0 . 

9. 3?  r f3  j 

1 .24  r .0  2 

0 . 

0 . 

1 . 0 0 EC  o 0 

l . 9 o r . o o 

0. 

D . 

0. 

0 . 

0. 

0. 

0 . 

0 . 

0 . 

0. 

0. 

0 . 

0 . 

0. 

9.C7CG? 

1 . lice  3 

0 . 

0. 

'.909.00 

3 . 9Qr  *0  0 

0 . 

0. 

0. 

3.149.02 

0 . 

0, 

0. 

4 . 0 0 F ♦ 0 0 

0 . 

0 . 

0. 

0 . 

0 . 

c. 

c . 

0 . 

0 . 

0. 

0. 

0 . 

0. 

0 . 

l.P3c *CG 

9.009-01 

0. 

0 . 

.0. 

0 . 

0 . 

0. 

0. 

0 . 

0 . 

0. 

0. 

0 . 

0. 

0 . 

1 . CC  F *C  0 

0 . 

0. 

0. 

0. 

0 . 

0. 

0. 

3. 90 E* GO 

3.90r.00 

0. 

0. 

0. 

3 • 7 9 E . 0 0 

0 . 

0 . 

0. 

0 . 

0 . 

0. 

2 . r o F . o 0 

7.90C01 

0 . 

0 . 

4 . 0 0 F . 0 0 

1.  199. j? 

0 . 

c . 

9 . 0 G F ♦ C 0 

3 . 9 0 F .0  1 

0 . 

0 . 

0. 

0 . 

0 . 

0. 

2.40F.0  1 

9.709.01 

c . 

0 . 

1.3OF.01 

2 . 0 0 9 . 0 1 

0 . 

0. 

C. 

0 . 

0 . 

0. 

1.03E-01 

1.009-01 

0 . 

0 . 

1.2CFH  0 

1 . 709, oo 

c. 

0 . 

2.  C-CEf  00 

2.0U-".oo 

0 . 

0 . 

1.  7 9 F .00 

2.9C9.C0 

2.2 99,0c 

1 . 30  r *0  j 

1.0  7FCC2 

2.919.02 

3 . r-  7 f , 0 3 

9 . 9 0 F , 0 2 

2 . 9 o r . 0 0 

2 . 9 J F ♦ 0 0 

1 .9  OF ,0o 

1 . 3 0 t . 0 3 

P. 

0 . 

2.22F. CG 

1. 30t*00 

0 . 

0 . 

1.099.03 

1.1 4E*02 

0 • 

0 . 

1 . 9 0 F . U U 

1 . 3 0 r , 0 a 

A . 

0 . 

0 . 

1 . 3 0 E . 0 0 

3 • 

0 . 

0 . 

4.020*02 

3 « 

0 . 

0 . 

1.3  OF *0  0 

’ . n C F . C 0 

0 . 

0. 

1.30F*00 

’ . 0 4 F » 0 1 

0 . 

0 . 

4 .9  9 E *0  2 

CPF. 00 

0 . 

0 . 

1.300.00 

1.90F.CC 

2.209*00 

0 . 

1 .30E*00 

’ . 9 9 £ » 0 1 

4 . 2 -VC  0 2 

0 . 

1 . 2 C i:  * 0 3 

.90E.CC 

2 . 1 3 F ♦ o C 

0 . 

1.300*00 

1 . 

0 . 

0 . 

1.30F.00 

1 . 

0 . 

ST. 

9.740*02 

64 


CC6 

0. 

0. 

0. 

0 . 

Q . 

1.30E*G0 

C 37 

3 . 

0. 

0. 

0 . 

0. 

1 . 3 C E *3  0 

WD7 

3. 

0. 

c. 

0 . 

0 . 

2.00*  *02 

CC7 

0. 

0. 

0. 

0 . 

0 . 

1 . 3 0 E *0  0 

C98 

3 . C OF  * 0 0 

0. 

3. OOE  *00 

0 . 

0 . 

0 . 

WO  8 

1.  01F+O? 

0. 

1. 12E*02 

0 . 

0 . 

0. 

CCP 

2.  JlFt-oo 

0. 

2. ,1E  *00 

0 . 

0 . 

0. 

C 39 

3.  0 OF*  00 

0. 

3.C8F+00 

0 . 

0 . 

0. 

W09 

2. 37rf 32 

0. 

2. 91E  *0  1 

0 . 

0. 

0 . 

CC9 

3.  C 0F*00 

0. 

2.  OOF.  *00 

0 . 

0 . 

0. 

C31 0 

0. 

0. 

0. 

2.00F*CC 

0 . 

0. 

WOiO 

0. 

0. 

0. 

1.515+02 

0. 

0. 

CC10 

0. 

0. 

0. 

2. 0 3-.  + GC 

0. 

0. 

C3il 

0 . 

0. 

0. 

0 . 

0. 

0. 

won 

0. 

0. 

0. 

0 . 

0. 

0. 

CC11 

0 . 

0. 

0. 

0 . 

0. 

0. 

C312 

0. 

0. 

0. 

3 .GOE+DO 

0 . 

0 . 

W012 

0. 

0. 

0. 

3 . 79c  *0  2 

0 . 

0. 

CC12 

0. 

0. 

0. 

3.00F*GO 

0. 

c . 

C313 

3. 

3. 

2.  50  E * 0 0 

2 . 0 0 F * L 0 

0. 

0. 

won 

0. 

0. 

1.82E  + C 1 

1 . 79E  *0 1 

0 . 

0 . 

CC13 

0. 

0. 

2 . 50  E * 0 0 

2 . 0 OE  *00 

0 . 

0. 

C914 

0. 

0. 

0. 

1.925*00 

0 . 

0. 

W014 

0. 

0. 

0. 

3 . C 2E  * 0 2 

0 . 

0. 

CCli* 

0. 

0. 

0. 

2.05E+00 

0. 

G. 

CQ15 

0 . 

0. 

0. 

0 . 

0 . 

0. 

WD1 5 

0. 

0. 

0. 

0 . 

0 . 

0. 

CC1  5 

0. 

0. 

0. 

0. 

0. 

0. 

CQ16 

3. 0 OFf 0 0 

0. 

0. 

0 . 

0. 

0. 

W016 

9.53E*32 

0. 

0. 

0 . 

0 . 

0 . 

CClfi 

3 . G OF  * 0 0 

0. 

0. 

0 . 

0. 

0. 

C317 

G. 

0. 

3.505*00 

0 . 

0. 

0 . 

WO  1 7 

0. 

0. 

2 . A v E * C 2 

0 . 

0 . 

0. 

CC17 

0. 

0. 

3. FOE  *0  0 

0 . 

0. 

0. 

WRRP 

4.48F*0  1 

0. 

1. 6C  E*C  1 

0 . 

0 . 

0. 

CSO 

1.  C CP*-  00 

c. 

1.005*00 

0 . 

0 . 

0. 

FSL 

1.05F*01 

0. 

1 . 7 OE  *0  1 

0 . 

0 . 

0. 

ERL 

F.corm 

0. 

3. COE *00 

0 . 

0 . 

0. 

RSI 

2.  10r*31 

0. 

1.50E*D1 

0 . 

0 . 

0 . 

1 J7 

0. 

Q. 

0. 

0 . 

0. 

0. 

T 37 

2. OOE-O  1 

0. 

1.50E-0  1 

0 . 

0. 

0. 

FF7 

2.,  5 OF* 0 0 

0. 

2.50F  *0u 

0 . 

0 . 

0 . 

C1B 

C 05*  n o 

0. 

2 . C C C * 0 0 

3.005*00 

A . 5 OE  * 0 0 

2 . 0 0 E * 0 0 

AS  2 

1. 89F+0 3 

0. 

3.  OC  E *0  2 

1 . 8 P •:  * 0 3 

2 . 2 6E  * 0 3 

2 . 2 6 E *3  3 

R9C1 

1.835*31 

0. 

1«B0E*01 

t.8QE*01 

0 . 

0. 

RMC2 

1.80^*01 

0. 

0. 

1.8Cr*01 

0 . 

0. 

RMC  3 

1 . 8 QF*0  1 

0. 

0. 

0 . 

0. 

0. 

3C1 

2.005*30 

0. 

2. 00  F *0  0 

5 . 70 E * C 0 

0 . 

0. 

SF  2 

5.305*03 

c. 

0. 

5 . 3 0 E * 0 0 

0. 

0. 

SF3 

2 • 0 Pr*  0 0 

0. 

0. 

0 . 

0. 

0. 

RICA 

1.80^*01 

0. 

l.PGE*01 

1 . 8 OE  *0  1 

0 . 

0. 

RHC5 

l. eoF*oi 

0. 

1.30E*01 

1.30E+01 

0 . 

3 . 

RMC6 

l. poe*ui 

0. 

0. 

0 . 

0 . 

0. 

Sc4 

3.  enrno 

0. 

5.3CE+00 

5 . 70E  *0  0 

0 . 

0. 

SFS 

5 . 3 OF  * 0 Cl 

0. 

7. 00  E * D 0 

5.305*00 

0 . 

0. 

SF6 

3.00F*30 

0. 

0. 

0 . 

0 . 

0. 

RMC7 

3. 6GE* 0 1 

G. 

1.8QE*01 

3.605*01 

0. 

0. 

RMC8 

0. 

0. 

0. 

3 . 60E  *0  1 

0. 

0. 

RMC9 

0. 

0. 

0. 

0 . 

0. 

0. 

SF  7 

2 . C OF*  0 0 

0. 

2.  30 E * 0 0 

5 .00E*00 

0 . 

0. 

SF  8 

0. 

0. 

0. 

5.2CF*00 

C-. 

0. 

G5 


SFq 

0 - 

0. 

*1 

0 . 

0 . 

0. 

^ h r.  i. 

c . r v * i i 

0 . 

'■  .ccr*  . i 

4 . 0 ft  L'  * ft  1 

5 . 5 3 E * 0 1 

3 . 2 0 E *0  2 

s c i 'j 

i . :m-  * v] 

3 . 

t . a ■ ‘0  a 

i . ''or  *c  a 

2.3  lr*  33 

1.302*03 

R M C 1 1 

5 . *•  * 1 

Z • 

■ , 

o . 

ft  . 0 0 E * 0 1 

3 . 2 0 E * 0 2 

S P 1 I 

1 , r-  > « ) u 

0 . 

3 . 

o . 

2 . C 0 F.  * 0 a 

1.  3 G E * 0 3 

r i c i 2 

5.  . r 1 . 1 

*» 

n 

a • 

0 . 

3.202*02 

SC  ';  ? 

1 . <’  . : * ’ 0 

•\  * 

n . 

o . 

0 . 

1 . 0 0 F * 0 0 

R‘4C  n 

5.0' 1 * ; i 

(J  . 

r.  3 0 • • 3 I 

n m 

3.2QE*02 

sci  ■? 

i , r );  • s o 

0. 

1.  cr,  > * C C 

0 . 

a . 

1 . 0 0 E * 0 0 

r m r i << 

C .O'-  t '1 

0. 

nor  i r.  i 

4 . 0 0**01 

0 . 

5 . 2 C r *02 

SCj  1, 

1 . ?;:•  • 

n ^ 

' .oor  *co 

t . ? ft  .*00 

0 . 

1.00E  *0  0 

R M f‘  1. ft 

0 , 

0 . 

0. 

a . 

0 . 

3.202*32 

SC  is 

1 . 

n 

n. 

o . 

0 . 

1.002*00 

R -in  1C 

(1 . 

0. 

c. 

a . 

0. 

3 . 2 0 c *0? 

SCI  6 

0. 

i] . 

ft . 

o . 

0. 

1.002*00 

R3C1  7 

1 . ir  ♦ 1 

0. 

4 . 0 0 c * ft  1 

0 . 

0 . 

0 . 

S C 1 7 

5 . 3 !';<•  * 3 0 

A 

i „ o : c ‘ o u 

n 

0 . 

0. 

RMC18 

5 . r,  -v.  s o i 

c. 

5 . ft  0 E * 3 1 

U . 

0 . 

u . 

Sc  1 “• 

r „ r f. r < a n 

ft . 

3.  CO  F '•0  0 

0 . 

0 . 

0. 

RMC  19 

n . 

0, 

0 . 

4 . 0 0 E * G 1 

o . 

0 . 

SC  1 R 

o . 

Cl. 

LI  . 

l . 2 0 f * U 3 

G . 

0. 

R-ir?o 

o . 

0. 

3. 

0 . 

3 . 

0. 

sc?o 

0. 

ft. 

3 , 

0 . 

0 . 

0 . 

RMC21 

3. 

(1 , 

n. 

4 . 3 0 E * 3 1 

0 . 

0 . 

SC?1 

0. 

0. 

ft . 

1 . ?0C  »•_.  3 

(j . 

a . 

RMC?2 

0. 

0. 

4.  30E>0 

4 . OOE  +0  1 

G . 

0. 

SC?? 

0. 

0. 

c.rot • c o 

1 . ?Gr  *0  0 

0 . 

o . 

R Mf  ? 7 

0 • 

0, 

ft . 

4 . OOE  *0  1 

0. 

o . 

SF23 

0 . 

0. 

0. 

1.20c*CO 

o. 

G. 

R4C  ?4 

3. 

0. 

0. 

0 . 

0 . 

0. 

s c ? i* 

3, 

1) . 

0. 

3 . 

0 . 

c . 

R’tr  ?s 

<• . 0 Ot.  * 3 i 

a. 

n. 

0 . 

0. 

0. 

sc?s 

2 . 1 C F *3  0 

o . 

0 . 

0 . 

0 . 

0. 

R M C 2 ft 

0. 

0. 

ft. OTE+Cl 

0 . 

c . 

0. 

sc?r, 

0. 

0. 

i.  oor  * c o 

0 . 

0. 

0 . 

C M 1 

2.  ecf nn 

0. 

n.  5 o c *cc 

O . 5QC*G0 

0 . 

Q . 

FM? 

1 . 7 r c f 3 ? 

0. 

1.  7 0 F * 0 G 

1 . 7 C r * 0 0 

0 . 

0 . 

EM 

EJ.CfO? 

0. 

4 . 00  F HI  2 

l . ?0r*0  3 

1 .20E*03 

5 . o 0 E *0  2 

WAMPR 

i . 2 2r  * 0 4 

0. 

1 . ?3f *C 3 

5 . 0 7 r * Q 3 

4 r ft  c*  0 3 

3.86c* J3 

tmf 

7 . 5 o r * n 3 

0. 

7.40EK3 

7 . 2 0 r ' 0 3 

7. 20E*C  3 

1.00ft *0? 

ECLR 

o « 5 C F * 3 0 

ft. 

ft . 5 ft  E * C ft 

ft  . 5 ft  r * fl  0 

ft  . 5 ft  E * 0 0 

ft . 5 ft  l.  * 0 0 

TAM 

3 . r CC  + n c 

Cl. 

3 . o c c * 1:  i, 

3 . 0 0 F * C C 

3 . C 0 E * n 0 

3 . 3 0 E *-  0 J 

R 4 

ft,  2 IF  0 3 

0. 

3.241  *00 

ft . ?P-  *00 

ft  . ? RE  * G 3 

ft.  291.  *0  0 

THC 

ft.  2 ftE  • : 3 

0. 

ft . 2 ft  E *03 

ft  .2ft-'  *00 

ft  . 2 ftE  * 0 3 

ft  . 2 ft  E * 0 0 

TEC 

5 . o 4 ■r  * 3 j 

0. 

ft.Q4  F f 0 0 

ft  . 34  E *0  3 

5 . 4 4 r * o o 

ft. 34E*00 

T DC 

6 . C C c O 3 

0. 

C . C ft  e * C C 

ft . OOE  *C  0 

ft . l 0 E * 0 0 

ft  . J 3 E ♦ C 3 

RDC 

ft.  P<-c»33 

c. 

ft. 34  E *-00 

ft  . 8 4 r * 0 0 

ft . 84*  * 0 0 

ft . 3 4 f * 0 3 

RT 

ft . 2 Cr  O 0 

0. 

ft.?CEUC 

ft  . 2ftE  *0  0 

ft  . 2 ft  r * GO 

ft  . 2 ft *G  0 
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APPENDIX  C 


SAV  MATRIX  PRINTOUT 

An  example  of  the  SAV  Matrix  is  shown  in  Table  C-l.  The  function  of  this  matrix 
has  been  explained  in  various  references  to  it.  Line  numbering  is  given.  Columns 
arc  numbered  1 through  13  from  left  to  right.  Column  13  is  used  strictly  for 
totaling  columns  1 through  12. 

The  example  in  Table  C-l  is  for  the  B-58  test  case  and,  therefore,  does  not  have 
values  for  the  matirix  lines  associated  with  the  Horizontal  Stabilizer. 


Table  C-l.  SAV  Matrix  Printout. 
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Table  C-l.  SAV  Matrix  Printout  f Continued; 
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Table  C-l.  SAV  Matrix  Printout  (Continued). 
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Table  C-l.  SAV  Matrix  Printout  (Continued). 
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A PPENDfX  1) 


NAMELIST  VARIABLES  DICTIONARY 

Appendix  D consists  of  a definition  of  the  NAMELIST  variables  used  in  the  trade 
study  estimating  method.  This  is  a summary  of  all  such  variables  used  and  contains 
the  same  items  as  shown  in  the  computer  printout  list  of  elements  and  to  which  it 
corresponds  closely.  Repetitive  patterns  are  in  evidence,  and  these  facilitate  input 
preparation.  Section  2.3  gives  a more  complete  discussion  of  inputs  and  relates 
them  specifically  to  the  CER  equations. 

The  list  of  variables  is  coded  io  show  the  general  input  source.  APAS  sources  are 
more  completely  defined  in  Appendix  J.  Inputs  such  as  labor  rates  and  learning 
curve  information  do  not  have  predetermined  sources. 


7G 


SYMBOL 


DESCRIPTION 


INPUT  SOI  BCE 


First  Unit.  Costs 

W1  Weight  ot'  ribs  or  frames  of  Type  A (lbs) 

W2  Wei  gilt  of  ribs  or  frames  of  Type  3 (lbs) 

W3  Weight  of  ribs  or  frames  of  Type  C (lbs) 

W4  Wei  gilt  of  spars  or  longerons  of  Type  A (lbs) 

W5  Weight  of  spars  or  longerons  of  Type  B (lbs) 

W6  Weight  of  spars  or  longerons  of  Type  C (lbs) 

W7  Weight  of  covers  of  Type  A (lbs) 

W8  Weight  of  covers  of  Type  B (lbs) 

W9  Weight  of  covers  of  Type  C (lbs) 

CF1  Complexity  factor  for  Type  A rib  or  irame  fab 

CP2  Complexity  factor  for  Type  B rib  or  frame  fab 

CF3  Complexity  factor  for  Type  C rib  or  frame  fab 

CF4  Complexity  factor  for  Type  A spar  or  longeron  fall 

CF5  Complexity  factor  for  Type  B spar  or  longeron  fab 

CFG  Complexity  factor  for  Type  C spar  or  longeron  fab 

CF7  Complexity  factor  for  Type  A cover  fab 

CF8  Complexity  factor  for  Type  B cover  fab 

CFO  Complexity  factor  for  Type  C cover  fab 

WT  WT  = W1  WV2  < W3 
WT 1 WT1  - W4  + W5  ' W6 


' *A  PAS 


V 

► 

Table  0 or  10 

( 

Table  11  or  12 
I 

Table  13  or  14 

I 


WT  2 
CMl 
CM2 
CM3 
CM  4 
CM  5 
CMC 
CM7 
CMS 
CM  9 
CN 
BN 
S NI- 
SH 1 
SPE 
RP 
TJ  4 
TS4 
F F 1 - 
F F 2 


WT2  = W7  ■ W8  * W9 

Complexity  factor  for  Type  A rib  or  frame  subassembly 
Complexity  factor  for  Type  B rib  or  frame  subassembly 
Complexity  factor  for  Type  C rib  or  frame  subassembly 
Complexity  factor  for  Type  A spar  or  longeron  subassembly  Table  18  or  19 
Complexity  factor  for  Type  B spar  or  longeron  subassembly 
Complexity  factor  for  Type  C spar  o>’  longeron  subassembly 
Complexity  factor  for  Type  A cover  subassembly 
Complexity  factor  tor  Type  B cover  subassembly 
Complexity  factor  for  Type  C cover  subassembly 
Number  of  cover  panels 
Number  of  ribs,  frames 
Number  of  external  spars,  longerons 
Number  of  internal  spars,  longerons 
Average  spar  perimeter  in  feet 
Average  rib  perimeter  in  feet 
Value  calculated  within  computer 

Average  skin  thickness  in  inches  APAS 

Factor  for  fastener  selection  < Table  23 

Factor  for  fastener  selection  Table  23 


Table  1G  or  17 


V 


1/ 

Table  20  or  21 

r 

APAS 


V 
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SYMUOl. 


DhSCHl  PTION 


('in 

CM2 
CM3 
CM  I 
( ' 13  r» 
CMG 
( ' M 7 
CM  8 
cuy 
CM  1 0 
C.M11 

cm  2 

CB  ] 3 

CBM 

CB  1 5 

CB1G 

CB17 

WUl 

WU2 

WD3 

WD4 

WD5 

WDG 

WD7 

WD8 

WU9 

WD10 

WD1 1 

WUl  2 

WUl  3 

WUl  4 

WUl  3 

WUl  G 

WUl  7 

CC1 

CC2 

CC3 

CC4 

CCG 

CCG 

CC7 

ccy 

C(  9 


Secondary  structure  conpxmeni  Lab  complexity 


r 

Component  weight  (lbs) 


If 


V 


Secondary  structure  component  subassy  complexity 


Y 


V 


INPUT  SOCHI  K 
'ST  able  25 


/ 

*3APAS 


V 

♦ST able  2G 
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S\  M 1 ’. ( I! 


DKSCKII’TK  )N 


lNI'l  T S(  )l  IfCK 


re  io 

(I'll 

012 

m i 
rr  i r, 
cc  1 1; 

(TIT 
WHIM’ 
CS( > 
FSI. 
KIM. 

KS  I . 
TS7 
fk:; 

CM  15 
AS  2 
KMC  l 
KMC  2 
hmc:i 

S 1'  1 

si': 

si-'3 

KMC-1 

KMC, 7 

H.Ml'G 

S V 1 

S F ;■) 

SFU 

KMC7 

kmcs 

HMC!) 
SI' 7 
Si's 
Sl'U 
KMC  10 
KMC  1 1 
KMC  1 2 
KMC  11} 
KMC  11 
KMC  1 £3 
KMC  10 
KMC  17 


Secondary  si  ruetu  re  nini|*mcnt  subassy  complexity 


V V 

Knot  rib  length,  ;lcct  t 

Center  section  operator:  1 without,  2 with 
Front  spar  length,  (feel) 

Kntl  l ib  length,  dcetl 
Kear  spin-  length,  (Iron 
Average  skin  thickness,  (inches) 


1-  actor  lor  fastener  soleotion 
Complexity  factor  lor  assembly 
Surface  area  of  eomponent,  (It-) 

Haw  material  eosl  per  lb,  rib  or  frame  Tvjje  A 

Kaw  material  eost  per  lb,  rib  or  frame  Type  15 

Kaw  material  eost  |>er  lb,  rib  or  frame  Type  C 

Scrappage  iaetor,  rib  or  frame  Type  A 

Scrappage  Iaetor,  rib  or  frame  Type  15 

Scrappage  factor,  rib  or  frame  Type  C 

Kaw  Material  eost  per  pound,  spar  or  longeron  Typo  A 

Kaw  Material  eost  )>er  pound,  spar  or  longeron  Type  15 

Kaw  Material  eost  per  pound,  spar  or  longeron  Type  C 

Scrappage  Iaetor,  spar  or  longeron  Typo  A 

Scrappage  'actor,  .spar  or  longeron  Type  15 

Scrappage  Iaetor,  spar  or  longeron  Type  C 

Kaw  material  eosl  |>er  pound,  covers  Type  A 

Kaw  material  eosl  per  pound,  covers  't  ype  15 

Kaw  material  cost  ]>er  pound,  covers  Type  C 

Scrappage  Iaetor,  covers  Type  A 

Scrappage  Iaetor,  outers  Type  15 

Scrappage  factor,  covers  Type*  C 

Mulerial  cost  per  jxmnd,  secondary  si  rue  tu  re 


V 


V 


V 

Design  Data 


1/ 

Table  23 
Table  30 
Design  Data 
’Fable  3 1 

f 

’Fable  32 
f 

'Faille  31 
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Table  32 
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T ib  1 e 31 
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/ 

Table  32 
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• -1'Fable  33 
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M Mlii  >1 


DKSCK1  i'TK  >N 


IN  I H "J  S(  )l  lit  I 


KMC1K 
KMC  I!) 
KMC-jO 
KMC 2 I 
KM  C22 
KMC22 
KMC2-1 
KMC  25 
KMC  20 
SI  10 
S 1'  1 1 
S l-  1 2 

s !•'  i :i 

S K 1 -1 
S 1'  1 5 
s I'  1 () 
SKI  7 
S K 1 8 
SKID 
SI’ 20 
SI' 21 
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etc.  See  Figure  29. 

"4  The  computer  program  acids  9 (since  9 places  are  used  Lor  primary  structure)  to  the 
numbering  sequence  for  secondary  structure.  Figure  92. 
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these  data  have  been  developed  empirically  based  on  verification  al  a hitler 
level  of  detail.  Data  will  be  augmented  as  further  lest  eases  and  data  arc 
developed . 


Figure  F-I.'t.  Structural  Box  and  Basie  Structure 
Major  Assembly  Factors. 
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Figure  F-2(>.  Sluts  Detail  Fabrication  Hours  Per  Pound  Against  Weight. 
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Figure  F-7G.  Rudder  Subassembly  Hours  Per  Pound  Against  Weight. 
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Figure  F-811.  Fuel  Provisions  Subassembly  Hours 
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Figure  l-'-D-l.  Brakes  Subassembly  Hours 
Per  Hound  Against  Weight. 
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Per  Pound  Against  Weight. 
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n IMT  < >1  MATKIUA  1.  AND  ('( t.NSTKI  CTM  ).\  TKCIINU/1 ' KS 

l h i ;i| ij >ciu I i \ provides  Imck -up  data  lor  the  detail  fabrication  and  subassembly  com- 
plcxity  tat  1 o i ' *■  used  lor  primary  structure  esti mating,  back-up  data  lor  the  com- 
plexity tactor  - used  lor  secondary  si  ructure  eslimat  ing,  data  lor  evaluating  the 
died  ol  tolerance,  and  a table  showing  types  ol  material  and  construction  techniques. 

i j >,\J  IM.l  MTV  FACTI  ms  BACK-fl1  DATA  FOR  PRIMARY  STIU  CT1  KK 

back  up  data  lor  basic  structure  complexity  factors,  Tables  9,  10,  11,  12,  l,‘l  and 
I I and  Tables  10,  17,  IS,  19,  20  and  21  are  given  in  the  series  ol  figures  (1-1 
through  0-10.  These  figures  are  oriented  by  structural  element  by  construction 
type.  They  ate  the  results  of  industrial  engineering  type  analyses  of  variations  in 
manulartu ring  operations  attributable  to  different  types  of  construction.  Their 
dewdopment  is  further  discussed  in  Volume  1.  Both  fabrication  and  assembly 
operat  ions  a re  included . 
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•'iiaire  G-2.  bneet  Web  Rib  Analysis. 
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Figure  G-3.  Corrugated  Web  Rib  Analysis. 
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ijmrc  G--}.  Integral  Web  St  it  tone  r Rib  Analysis 
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• igure  Ci -6.  Buili-l’p  Truss  Kib  Analysis 
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Figure  G-7.  Built -I  p Web  Stil'tener  Rib  Analysis. 
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•'igure  G-S  Built-Up  T russ  Rib  Analysis. 


ua«D  STATION  SEQUENCE  & LOAD  CHART 


•'iaire  G-9.  Sheet -Web  Rib  Analysis . 
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Kigiiro  C * —10.  Corrugated  Web  Rib  Analysis. 
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Integral  Web  Stiffener  Rib  Analysis. 


Figure  G-12.  Integral  Truss  Rib  Analysis. 


Hu  ill  -l  p Skin -St  ringer  Kib  Analysis. 
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igure  Ci-1-4.  Integral  Skin -St  ringer  Rib  Analysis. 
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Figure  Ci -1 G.  Sheet  Rib  Analyst 
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Hack -up  data  lor  lubrication  ;md  subassembly  manufacturing  kibor  complexity 
laetors  lor  secondary  structure,  given  in  Tables  2 b ;uul  2(1,  is  given  in  Figures 
1 1 - 1 7 through  1 1 —;{(■>.  I ho  development  of  complexity  laotors  lor  fuselage  secondary 
stiucture  oomixmonls  introduces  additional  variations:  The  notion  ol  complexity 
with  respect  to  these  eonqionenls  is  not  clearly  defined  by  dil Terences  in  type  ol 
construction  and  type  ol  material,  :md  the  previous  industrial  engineering  type  ol 
mialrsis  is  only  partially  applicable.  As  a result,  laetors  are  determine  pri- 
marily by  analogy  to  available  cost  data. 

The  approach  to  analyzing  these  data  to  < juiint i Ty  complexity  and  determine  the 
interrelationship  to  estimating  eoefCieients  is  discussed  in  detail  in  Section  2.2.2 
ol  the  Technical  Volume  of  this  report. 

The  data  in  Figures  (.1-17  through  (2 -.'!(>  was  obtained  Ironi  Industrial  Fngineering 
studies.  'J'hey  consider  learning  elTects  by  evaluating  costs  at  the  1st  unit  ;uid  at 
the  100th  unit  and  cost  and  weight  effects  ol  substituting  materials  in  a given 
structural  el  ern  mt.  The  data  re])resents  combined  fabrication  and  assembly  labor. 

TI1K  FFFKCTS  ' >F  TOl.FKAN'CF 


Figure  Cl-,‘17  gives  ;ui  idea  of  Uie  impact  of  tolerance  on  machining  cost.  Those 
results  are  based  on  industrial  engineering  studies.  'J'hey  have  not  been  directly 
applied  to  the  complexity  laetors  shown.  In  order  to  make  such  an  application, 
it  would  first  be  necessary  to  normalize  the  existing  data  to  a common  tolerance 
figure:  anil  such  data  was  not  collected  as  part  of  the  study.  The  above  information 
can  be  made  use  of  for  trade  studies  involving  machined  components  where  the 
degree  ol  tolerance  is  known  for  a given  historical  data  point  involved  ;uid  is 
specified  lor  design  alternatives. 

The  figure  approximates  a comparison  of  machining  cost  versus  manufacturing 
tolerance  for  a given  operation  within  the  range  of  the  full  black  line.  As  the 
tolerance  is  reduced  for  any  given  operation,  the  cost  increases,  assuming  the 
extreme  looseness  that  will  satisfy  functional  and  weight  design  requirements  to 
be  100  , or  in  effect  a reference  of  one. 

TYFKS  OF  MAT1.U1A  1.  AND  (.’( iNSTIUTTH  )N  TKCHNUjF  KS 

The  aerodynamic  surfaces  of  the  aircraft  indicated  have  been  analyzed  to  determine 
the  types  of  construction  and  material  represented  thereby.  This  analysis  shows 
the  limited  number  of  variations  in  structural  concepts  represented  in  actual 
experience  and  illustrates  that  cost  data  would  be  lacking  for  some  concepts  even  if 
complete  cost  data  reconstruction  was  possible  ;uul  affordable.  This  argument 
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If  Fibreglass  Construction  890 

.'!  ■=  Boron  Aluminum  Construction  279’ 
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Units  Produced 

Notes:  Tliis  is  a simple  structure  assembly  consisting  of  skins,  doublers,  frames, 
and  is  riveted.  Tin:  assembly  is  tapered  from  inboard  to  outboard  in  straight  ele- 
ments. Design  is  similar  to  Convair  880. 

The  aluminum  structure  will  experience  a 78%  learning  curve.  The  fibreglass 
structure  will  experience  a 88 (}[  learning  curve.  The  Boron  aluminum  structure 
will  < xperience  a 92%  learning  curve.  The  last  two  flat  curves  are  due  to  require- 
ments for  fixed  cycles  (cure/layup).  Tolerance  limitations  result  in  a higher 
rejeclion/rework  rate  hence  higher  costs. 

Tliis  assembly  data  is  applicable  to  vertical  and  horizontal  stabilizer  assemblys 
where  no  rain  ex-osion  or  antenna  provisions  are  included. 

Figure  G-17.  Wing  Leading  Fdge  Assembly. 
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Simple  assembly  similar  to  the  Convair  900  wing  lo  fuselage  fairing 


Figure  C.-tiJ  . Fairing  Assembly  - Simple. 
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Figure  C 1 —22  . Fairing  Assembly  - Complex. 
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Figure  (4-211 . Wing  Tip  Assembly 
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Figure  Ci-.'JJi.  Klevator  Assemblies. 
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Figure  C.-:H> . Kinkier  Assemblies. 


forms  a p;i rt  of  the  basis  for  the  conclusion  that  the  derived  cost  estimating  methods 
must  necessarily  be  based  on  methods  other  than  statistical.  The  results  are  shown 
in  Table  C — 1 . 

The  fuselage  has  not  been  similarly  iuialy/.ed. 


Figure  G -.‘17 . F fleet  of  Tolerance. 
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MATKKIA  !,  COST  FST1MATING  C<  >F  !■'!•'  |(  ' I FNTS 


Appendix  II  is  concerned  with  the  back-up  data  lor  estimating  material  costs  in  the 
eatego ries  ol : 

a.  Material  costs  tor  basic  structure. 

b.  Material  costs  tor  secondary  structure. 

c.  basic  structure  assembly  material  costs, 
c.  Component  assembly  material  costs. 

The  tirst  category  involves  the  terms  KMC.,  St’.,  and  G and  relates  to  Tables  .‘31 
and  32.  'The  development  of  these  is  based'on  Figures  11-1  and  11-2.  'The  lower 
line  in  Figure  11-1  represents  the  lowest  expected  cost  per  pound  for  rib,  spar, 
or  cover  constructions  made  of  aluminum.  In  this  ease,  the  sheet  cover  was  tire 
lowest  cost  example.  The  input  value  (KMC)  for  the  equation  is  found  by  ex- 
trapolating this  line  to  the  one  pound  intercept.  At  one  pound,  the  values  for 
aluminum  and  titanium  are  found  to  be  $18.00  and  $28.00  per  jxjund,  respectively. 
Weight  of  the  component  is  determine  from  a weight  analysis,  but  the  scaling  value 
exponent  G,  is  the  negative  inverse  of  the  slope  of  the  lines  in  Figure  II-l,  with  a 
value  of  0.77. 

Sheet  slock  cost  for  sheet  design  covers  is  taken  as  the  reference  cost.  This  is 
represented  by  the  solid  line  in  Figure  II-l.  Fven  in  the  sheet  cover  design  there 
is  loss  of  material  due  to  cutting  and  minimal  chcm-milling.  As  the  weight  of 
stock  required  goes  up,  the  cost  approaches  the  purchase  price  for  standard 
aluminum  stock  at  the  mill,  which  is  around  GO  cents  per  pound.  Mill  prices  are, 
of  course,  higher  for  non-standard  stock,  special  processing,  and  small  orders. 
Differences  between  mill  prices  and  costs  indicated  by  the  solid  line  are  due  to 
actual  scrappage  from  cut-off,  machining  drilling,  etc.  , as  well  as  costs  of 
shipping,  receiving  inspection,  inventory  storage,  and  a portion  of  material 
control  and  handling  costs.  The  other  extreme,  as  opposed  to  sheet  covers  with 
a scrappage  factor  of  1. 0,  are  the  integrally  machined  items  with  a scrappage 
factor  of  5.3.  This  value  is  found  from  Figure  ii-1  data.  Values  in  'Fable  32  are 
averages  of  available  data.  In  general,  it  is  expected  that  spars  will  have  a larger 
aluminum  scrappage  factor  than  ribs  for  built-up  construction  types  because  of 
the  tapered  spar  caps.  The  reverse  is  expected  for  titanium  because  the  loss  for 
taper  milling  is  exceeded  by  the  greater  cost  penalty  in  titanium  of  ordering  the 
numerous  different  gauges  anil  stock  sizes  required  for  a set  of  ribs.  Some  of 
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1 igure  11-1.  Hih,  Spar,  ami  Cover  Cost  per  Pound  Versus  Structure  Weight. 


tin  factors  ul  I abli  32  a iv  hasi'il  on  judgment  due  to  lark  ol  pen  ifie  data.  1 he 
Figure  1 1 - 'J  shows  a plot  ol  normalized  values  whieli  are  obtained  by  dividing  the 
data  values  by  the  appropriate  serappage  l'aetor.  It  is  seen  that  all  but  three  of 
tin'  normalized  values  for  liuminum  fit  the  aluminum  line,  ;uid  the  three  available 
titanium  values  provide  a good  lit  to  the  titanium  line.  The  FX  rib  point,  the  AX 
spar  point  ;uid  the  ( -141  spar  jx  in t are  off  the  line.  No  explanation  is  available 
lor  these  disci  epaneies  except  to  say  that  some  abnormalities  toward  the  high 
side  can  be  expected  from  actual  data. 

The  slope  of  the  aluminum  and  the  titanium  lines  represent  a fit  to  the  normalized 
data.  The  exponential  slope  value  is  .77,  Lite  value  of  G.  Material  cost  scaling 
lines  for  graphite  epoxy  and  boron  epoxy  are  also  included  in  Figure  11-2.  The 
slopes  of  these  two  lines  are  not  verified  by  data  but  it  is  noted  that  slopes  must 
decrease  or  else  predicted  composite  material  costs  will  fall  below  vendor  prices. 
Slopes  of  .98  for  boron  e]X)xy  and  .95  for  graphite  ejxixy  are  shown. 

The  second  category,  material  fusts  for  secondary  structure,  involves  the  above 
terms  ;utd  the  same  CKH  form  applied  to  secondary  structure.  The  input  values 
used  are  shown  in  Tables  35,  or  in  the  case  of  SF,  preset  as  1. 

Figure  11-3  shows  data  for  the  categories  of  costs  noted  in  Tab’e  33.  These 
categories  represent  material  costs  for  a miscellany  of  subassemblies.  Three 
lines  are  drawn  In  Figure  11-3  representing  the  prediction  equations  for  secondary 
structure  and  other  structure  material  cost  categories.  The  three  lines  have  the 
same  slope  as  was  seen  in  Figure  11-2.  These  material  cost  categories  are  higher 
than,  those  shown  in  Figure  11-2  because  costs  for  fasteners  and  other  assembly 
materials  are  included  in  addition  to  the  base  structure  material  costs. 

The  third  category,  basic  structure  assembly  material  costs,  involves  the  terms 
AM  FI  and  F.M  1 , which  are  covered  by  Tables  35  mid  3G,  respectively.  Figure  II-4 
is  the  basis  for  AMF1  and  FM1.  Limited  data  is  shown.  The  C-141  and  AfX)  use 
aluminum  fasteners,  the  C-5A,  titanium.  The  intermediate  values  are  based  on 
judgement. 

The  fourth  category,  component  assembly  material  costs,  involves  the  terms 
AMF2  and  1 M2  in  Tables  35  and  3G,  respectively.  Figure  11-5  is  the  basis  for 
the  values  used. 
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MATERIAL  COST  PER  POUND  (1970  DOLLARS) 


FINISHED  WEIGHT  OF  STRUCTURE 

Figure  H-2.  Rib,  Spur,  and  Cover  Cost  per  Pound  Versus  Structure  Weight. 
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MATERIAL  COST  PER  POUND  (1970  DOLLARS) 


Figure  11-9.  Secondary  I5ox  and  Other  Structure  Cost  Versus  Structure  Weight. 
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A PPENDIX  I 


TRADE  STi'DV  NONRECC  RR1NC.  COST  ESTIMATING  FACTORS 


'J’he  estimating  factors  for  trade  study  nonrecurring  cost  consist  of  Eli  and  EE  from 
equation  (2;i)  for  basic  structure  design  engineering  hours,  El  from  equation  (25) 
for  configuration  design  engineering  hours,  TME  and  ET  from  equation  (28)  for  biisie 
tool  nuuutfacluring  hours,  and  Ed  from  equation  (31)  for  basic  tool  engineering  hours, 
'.'allies  for  EE  and  Ell  were  summarized  in  Table  39,  and  back-up  data  is  provided 
m Eigurc  1-1  through  1-0. 

The  values  used  for  ET  are  discussed  under  inputs  for  equation  (25  E Back-up  data 
appears  in  Table  1-1. 

Values  for  TMF  were  summarized  in  Table  10.  Back  up  data  for  Table  40  is  given 
in  Figures  1-7  through  1-11.  These  data  are  used  Lo  develop  estimating  coefficients 
for  a simple,  subsonic,  design.  The  complexity  factor  used  as  a multiplier  in 
Table  40  is  based  on  previously  developed  complexity  relationships,  Table  6, 
Reference  7.  The  value  of  ET,  not  summarized,  is  also  given  by  Figures  1-7 
through  I -11 . 

Values  for  1^3  are  obtained  from  Table  1-2.  This  input  is  handled  as  a model  car'd 
coefficient,  although  the  data  in  Table  1-2  indicates  some  variation. 


MHO  0 


Eng.  ] ) 1 .1 1 (Wing) 


•r)-10  (ww» 


100 

00  1,000  10,000 

Weight  (Pounds) 


figure  1-1.  Wing  Engineering  Cost  Estimating  Relationship 
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Figure  1-2.  Horizontal  Engineering  Cost  Estimating  Relationship 
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Figure  i-:5.  Vertical  Fngineering  Cost  Estimating  Relationship. 
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Figure  1-0.  Landing  Clear  Engineering  Cost  Estimating  Relationship 
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Figure  1-7.  Wing  Tool  Manufacturing  Cost  Kslimating  Relationship 
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Figure  1-0.  Vertical  Stabilizer  Tool  Manufacturing  Cost  estimating  Relationship 
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APPENDIX  J 


SUPPORTING  PROGRAMS  DATA  TRANSFER  WORKSHEETS 

The  total  trade  study  cost  estimating  method,  including  supporting  synthesis  programs, 
as  depicted  in  Figure  1 is  operated  on  a modular  basis  with  individual  programs  in  a 
stand-alone  mode.  Program  integration,  then  is  defined  as  the  control,  by  means  of 
worksheets,  of  the  inputs  and  outputs  between  programs.  The  structure  of  work- 
sheets to  accomplish  this  varies  according  to  the  type  of  hardware  element  being- 
estimated.  Figure  40  shows  the  requirement  for  aerodynamic  surfaces,  Figure  41 
for  fuselage,  nacelles,  and  landing  gear.  Some  requirements  are  repeated,  and  so  on 
an  integrated  basis,  the  following  combinations  are  made: 

a.  The  APAS  input  cards  are  the  same  in  both  eases,  varying  only  as  to 
values . 

b.  Dimensional  data  is  covered  in  a combined  worksheet. 

The  resulting  integrated  list  of  worksheets  is: 


No. 

Description 

Use 

(1) 

APAS  Inputs 

All  Components 

(2) 

Basic  Structure  Weights 

Aero  Surfaces 

(3) 

Inputs  to  LE-TE  Program 

Aero  Surfaces 

(4) 

Secondary  Structure  Weights 

Aero  Surfaces 

(5) 

Dimensional  Data 

All  Components 

(6) 

Inputs  to  F-N-L  Program 

F-N-L  Components 

(7) 

F-N-L  Weights  Data 

F-N-L  Components 
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WORKSHEET  1 


APAS  Program  Inputs 

This  worksheet  consists  of  the  input  cards  required  for  an  APAS  run. 

This  multi -station  structural  synthesis  program  performs  analysis  and  redesign 
operations  on  one  station  at  a time  in  a systematic  fashion  from  root  to  tip.  Each 
loading  condition  is  processed  and  the  full  complement  of  structural  elements  at 
that  station  are  satisfactorily  optimized  before  subsequent  stations  are  considered. 
Input  requirements  for  program  execution  are  identified  by  the  set  of  input  cards 
described  below. 

CARD  No.  1 OUTPUT  CONTROL  CARD 

Format  (413) 

KOU T 1 , KOUT 2 , KOU T3 , KOUT4 

Allows  user  to  output  various  parts  of  the  output  to  different  output  devices.  A 
blank  card  defaults  all  output  to  device  6 (printer). 

CARD  No.  2 ITERATION  AND  TOLERANCE  CONTROL  CARD 

Format  (4  (15,  5X),  4F10) 

IT  1 , IT2 , IT  3 , IT  4,  E PS  1 , EPS  2 , E PS3 , E PS  4 

Allows  user  to  set  limits  on  accuracy  of  solution  and  maximum  passes  through 

various  iteration  loops.  A blank  card  defaults  all  terms  to  suggested  values. 

IT1  Iteration  count  limit  on  overall  redesign/optimization  procedure 

default  value  is  (5). 

IT 2 Iteration  count  limit  on  fully  stressed  redesign  process. 

IT 3 Iteration  count  limit  on  Fletcher  Powell  optimization  procedure. 

IT 4 Not  used. 

EPS1  Tolerance  on  redesign  margins  of  safety  for  each  redesign  cycle 
(Default  value  is  .001) 


EPS2  Tolerance  on  final  margins  on  safety.  At  least  one  non-minimum  gage 
element  of  each  symmetry  group  for  at  least  one  load  condition  will  have 
a margin  of  safety  which  satisfies 

MS  * EPS2 

(Default  value  is  .01). 

EPS3  Tolerance  on  optimization  function  decrease  in  Fletcher  Powell 
minimization  technique. 

(Default  value  is  .001). 

EPS4  Tolerance  on  design  variable  variation  in  Fletcher  Powell  minimization 
technique 

(Default  value  is  . 001). 

CARD  No . 3 TITLE  CARD  (2  cards) 

Format  (8A10) 

TITLE  (I)  1 = 1,  16 

CARD  No.  4 CASE  CONTROL  CARD 

Format  (1013) 

KEY  1 , KEY2, KEY3,KEY4,KEY5,KEY6,KEY7,KEY8,KEY9,KEY10 

KEY1  Allows  user  to  select  one  of  four  geometry  input  subroutines 

KEY1  = 1 specifies  a general  input  subroutine  "GINPT1" 

which  is  described  below. 

= 2 not  currently  available 

= 3 not  currently  available 

= 4 not  currently  available 

KEY2  Allows  user  to  select  one  of  four  external  loads  definition  subroutines 

KEY2  = 1 specifies  a load  input  subroutine  "LOADIN''  described 
below  by  which  the  user  inputs  all  loads. 

KEY2  = 2 not  currently  available 

= 3 not  currently  available 

= 4 not  currently  available 

KEY3  = 0 for  fuselage  type  structures 
= 1 for  wing  like  structure 
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KEY4  Allows  user  to  select  how  many  locations  along  the  structure  he  wishes 
to  synthesize. 

KEY4  = 1 synthesize  at  every  rib/frame 

= 2 synthesize  at  every  other  rib/frame 
= 3 synthesize  at  every  third  rib/frame 

etc. 

KEY5  Not  used 

KEY6  Allows  user  to  check  input 

KEY6  0 normal  mode 

1  check  input  and  quit. 

KEY7  Rib/Frame  Type  Specification 
Rib  (KEY 3 = 1) 

KEY7  = 1 corrugated  web 

= 2 integral  web 

« 3 built  up  web 

= 4 integral  truss 

= 5 built  up  truss 

Frame  (KEY3  = 0)  not  currently  available 

KEY8  Unsupported  panel  width  in  terms  of  percent  of  panel  element  width. 
Used  for  panel  types  10,  11  and  12. 

KEY9  Not  used 

KEY10  Not  used 

CARD  No.  5 MATERIAL  SPECIFICATION  CARD 
Format  (15,  5x,  F10. 0) 

IMAT,  FTEN 

IMAT  = 1 user  supplied  metallic  material 

2 AL-2219-T87 

3 TI-8AL-1M0-1V 

4 AL-2024-T6 

5 AL-7075-T6 

6 Inconel  718 

7 Inconel  625 

8 TI-6AL-4V 

9 AL-2024-T851 
10  Rene'  41 
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11  User  supplied  composite  material 

12  NARMCO  5505  Boron-Epoxy 

13  NARMCO  5206  Graphite-Epoxy 

FTEN  Factor  applied  to  ultimate  tension  allowable  to 

account  for  fatigue  fracture  mechanics,  etc. 

FT  = FTEN  * FTU 

CARD  No.  5 A USER  SUPPLIED  METALLIC  MATERIAL 
PROPERTIES.  (USED  WHEN  IMAT  = 1) 

This  option  allows  the  user  to  input  a material  not  found  in  the 
material  table  above.  The  properties  maybe  input  as  a function 
of  temperature  at  nine  specified  temperatures. 


5A1  Material  title  card 
Format  (8A10) 

5A2  NTEMP 

Format  (110) 

NTEMP  is  the  number  temperature  points  specified. 

5A3  Room  temperature  properties  cards  (2  cards) 

Format  (3F10.0,  2F20. 0/F20. 0,3110. 0) 

FTU  FCY  FSU  EC  E G RIIO  F07  EN 

5A4  Temperature  factors  cards.  (9  cards  maximum) 
Format  10 F8. 0) 

TEMP,  FFTU,  FFCN,  FFSU,  FEC,  FE,  FG,  FRHO, 
FF07,  FEN 


CARD  No.  5B  USER  SUPPLIED  COMPOSITE  MATERIAL  PROPERTIES 
(Used  when  IMAT=  11) 

This  option  allows  the  user  to  input  a composite  material 
not  found  in  the  material  table. 


5B1  Material  title  card 
Format  (8A10) 

5B2  Room  temperature  properties  cards  (2  ca^ds) 
Format  (3F20.0,  F10.  0/6F10.0) 

Ell,  E22,  G12,  U12,  DEN,  EPSAL1,  2, 3, 4, 5, 

CARD  No.  6 GEOMETRY  CONTROL  CARD 
Format  (413) 

NODES,  NWEB.NLONG , NSTAG 
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NODES 


Number  of  node  points  in  a cross-section  {must  be  at  least 
2 and  may  be  maximum  of  20) 

NWEB  Number  of  interior  webs  (Max.  of  3) 

NLONG  Number  of  spar  caps/longerons  (Max.  of  10)  (must  be 
located  at  nodal  points) 

NSTAG  Number  of  geometry  control  stations  (Max.  of  20) 


CARD  No.  7 GEOMETRY  CONTROL  STATION  HEADER  CARD 


Format  (GF10.  0) 

STAG,  FRSP,  XLDRF,  ZLDRF, GTRX, GTRZ 


STAG 

Station  number  of  control  station 

FRSP 

Rib/Frame  Spacing 

XLDRF 

Coordinates  of  input  loads 

ZLDRF 

Reference  Point 

GTRX 

Taper  ratio  of  structure 

GTRZ 

In  the  X and  Z directions 

CARD  No.  8 GEOMETRY  NODAL  COORDINATE  DECK 
Format  (15,  fX,2F10.0)  (1  card  for  each  node) 

NODE,X,  Z 

NODE  Node  number  start  with  1 and  number  consecutively 
around  the  structure  clockwise. 

X 

Coordinates  of  node  Doint 
Z 

Repeat  Cards  7 and  8 for  each  geometry  control  station. 


CARD  No.  9 INTERNAL  WEB  LOCATION  CARD 
Format  (613)  (Omit  if  NWEB  is  0) 

IW1 , LW1 , IW2 , LW2 , IW3 , LW3 . 

IW1  Node  number  of  first  node  to  which  an  interior  web  is  attached 

(Web  No.  1) 

LW1  Node  number  at  other  end  of  web  No.  1 


IW2 

LW2 


Same  as  above  for  next  interior  web. 


Same  as  above  for  last  interior  web. 

LW3 

CARD  No.  10  SPARCAP/LONGERON  NODE  IDENTIFICATION 
DECK 

Format  (4  (13,  2X,  F10.  0,5X)  ) 

LI , DL1,  L2,  DL2,  etc.,  four  sets  per  card  - one  set  for  each  longeron 
LI  Node  number  of  spar  cap/longeron  i 

DLi  Orientation  angle  of  spar  cap/longeron 

CARD  No.  11  SYMMETRY  GROUP  CONTROL  CARD 
Format  (313) 

NSGP,  NSGW,  NSGL 

NSGP  Number  of  panel  symmetry  groups 

NSGW  Number  of  interior  web  symmetry  groups 

NSGL  Number  of  sparcaps  (Longeron)  symmetry  groups. 

CARD  No.  12  PANEL  SYMMETRY  GROUP  IDENTIFICATION 
DECK  (1  card  per  symmetry  group) 

Format  (2413) 

NMAX, NS(I)  I=1,NMAX 

NMAX  Number  of  panels  in  this  symmetry  group 

NS(1)  Panel  number  of  first  panel  in  the  symmetry  group  going 
CW  around  the  cross  section. 

NS(2)  Panel  number  of  next  panel 

Etc. 

CARD  No.  13  INTERIOR  WEB  SYMMETRY  GROUP  IDENTIFICATION 
DECK  (1  card  per  symmetry  group) 

Follow  the  same  procedure  as  for  panel  symmetry  group  deck. 

CARD  No.  14  LONGERON  (SPARCAP)  SYMMETRY 
GROUP  IDENTIFICATION  DECK. 

Follow  same  procedure  as  for  panel  symmetry  group  deck. 
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CARD  No-  15  STRUCTURAL  ELEMENT  CONFIGURATION  SPECIFICATION 
DECK 

This  deck  defines  the  structural  configuration  desired  for  each  panel,  web, 
or  longeron  (spar  cap).  A deck  is  required  for  each  symmetry  group  defined, 
an  additional  deck  is  required  for  each  panel,  web  or  longeron  (spar  cap) 
which  does  not  belong  to  a symmetry  group.  The  order  of  the  decks  is  as 
follows : 

PANELS 

(a)  Symmetry  group  1 thru  NMAX 

<b>  Panels  which  are  not  members  of  symmetry  groups, 
starting  with  the  lowest  such  panel  number  and  going 
CW  around  the  structure. 

WEBS 

Follow  same  procedure  as  for  panels. 

LONGERONS  (Spar-Caps) 

Follow  same  procedure  as  for  panels. 

CARD  No.  15A  TYPE  IDENTIFICATION  CARD 
Format  (213) 

ITYP,  ID3ET 

ITYP  Structural  configuration  type  number 

IDSET  (Optional)  Each  deck  may  be  given  an  ID  number  which  can  be 
referred  on  other  type  identification  cards  which  have  identical 
structural  element  configuration  specification  decks.  When 
referring  to  an  ID  number  specified  on  a pre  vious  deck,  cards. 

15b  through  15f  are  omitted.  (Note:  Web  Id's  may  not  refer 
to  panel  ID's,  etc . ) 

CARD  No.  15b  T SPECIFICATION  CARD 
Format  (4F10.  0) 

T1.T2.T3.T4 

Initial  values  for  T variables. 

CARD  15c  TMEN  SPECIFICATION  CARD 
Format  (4F10.  0) 

TMIN1.TMEN2,  TMEN 3,  TMEN 4 


2G4 


Minimum  values  for  T variables  on  card  15b.  This  card  allows  the 
user  to  specify  minimum  gages  for  the  T variables.  He  may  also  fix 
a T variable  at  its  initial  value  by  setting  its  TMIN  to  0.  (Note:  At 
least  one  T variable  must  have  a non-zero  TMIN. ) 

CARD  15d  B VARIABLE  SPECIFICATION  CARD 

Format  (4F10.  0) 

B1,B2,B3,B4 

Initial  values  for  B variables 

CARD  15c  BMIN  SPECIFICATION  CARD 

Format  (4F10.  0) 

BMIN1.BMIN2,  BMIN3,  BMIN4 

Minimum  values  for  B variables.  The  user  may  fix  any  or  all 
B values  to  their  initial  values  by  setting  their  respective  BMiN 
values  to  zero. 

CARD  15f  BMAX  SPECIFICATION  CARD 

Format  (4 FI 0.0) 

BMAX1 , BMAX2 , BMAX3 , BMAX4 

Maximum  limits  for  B variables.  These  values  are  ignored  if 
corresponding  B MIN  values  are  zero. 

CARD  No.  10  INPUT  LOADS  CONTROL  CARD 
Format  (15,  5X,  F10.  0) 

NCOND,  FULT 

NCOND  Number  of  loading  conditions  (Maximum  of  6). 

FULT  Ultimate  factor  of  safety. 

CARD  No.  17  LOAD  CONDITION  HEADER  CARD 
Format  (4A10.I5,  5X,  F10.  0) 

Condition  title,  NSTAY,  press  condition  title  40  characters 
NSTAY  Number  of  stations  at  which  the  load  case  is  defined 
PRESS  Internal  pressure  used  for  fuselage  structures. 
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CARD  17a  LOAD  COMPONENT  FACTOR  CARD 

Format  (8F10.  0/F10.  0)  (2  cards) 

(These  factors  applied  to  cards  17b) 

FLIN  Factor  applied  to  input  stations  to  produce  station  numbers, 
(e.  g. , input  stations  could  be  entered  in  percent  fuselage 
length  (wing  span)  and  then  FLIN  would  be  actual  fuselage 
length  (wing  span). 

FLD  Factor  applied  to  all  input  load  components 


FA  Factor  applied  to  AXIAL  loads 

FXS  Factor  applied  to  XSH EAR  loads 

FZS  Factor  applied  to  ZSHEAR  loads 

FTOR  Factor  applied  to  TORSION  loads 


FXM  Factor  applied  to  XMOMENTS 
FZM  Factor  applied  to  Z MOM  ENTS 
FTEMP  Factor  applied  to  TEMPERATURE 

Note:  Factored  load  components  are  used  by  the  program  as 

limit  design  loads. 

If  cards  17a  are.  blank,  all  factors  are  defaulted  to  1. 

CARD  17b  LOAD  POINT  CARD 

Format  (8F10.  0) 

STA.AX, SX,  ZS.TOR.XMOM,  ZMOM.TEMP 


STA 

Station  Number 

AX 

Station  axial  load 

XS 

Station  X Shear  force 

ZS 

Z SHEAR 

TOR 

Torque 

XMOM 

Bending  moment  about 

X axis 

ZMOM 

Bending  moment  about 

Z axis 

TEMP 

Structural  temperature  degrees  Farenheit 

2GG 


WORKSHEET  2 


Basic  Structure  Weights 

Basic  structure  weights  are  produced  in  the  form  shown  in  Table  J-l.  The  data  are 
taken  directly  from  the  APAS  program  output  printout,  which  is  in  the  following 
form: 


Theoretical  Weight: 

Skin  Panel 

336. 106 

Ribs 

30. 211 

Spars 

143.157 

Total 

509.474 

These  values  are  multiplied  by  2 (except  in  the  case  of  the  vertical  stabilizer),  to 
account  for  left  and  right  elements,  and  are  entered  as  synthesis  weight  in  Table  J-l. 
Correlation  factors  are  developed  by  dividing  actual  weight  by  synthesis  weight. 

These  factors  are  accrued  in  a library  of  data  that  becomes  the  source  of  analogs 
for  future  estimating  of  "actual"  weight  from  synthesis  weight. 


Table  J-l.  Aerodynamic  Surfaces  Basic 
Structure  Weights. 


A-X  Wing 


Part 

Definition 

Actual 

Weight 

Synthesis 

Weight 

Correlation 

Factors 

Inter-spar  cover 

750 

672 

1. 12 

Spars 

410 

286 

1. 43 

Ribs 

316 

60 

5.  27 

2(57 
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Inputs  to  Leading  Edge-Trailing  Edge  Synthesis  Program 

A namelist  type  input  is  used  with  the  variable  name,  value,  and  definition  of  the 
variable  name  on  one  card.  A complete  list  of  input  variables  for  the  tip  is  presented 
in  Table  J-2.  The  input  variables  required  for  the  remaining  structural  types  are 
presented  in  sample  case  listings  in  Tables  j-3  through  J-ll.  Inputs  given  in  Table 
J-2  are  applicable  unless  modified  by  the  input  value  in  any  subsequent  table. 


AAA 


Table  J-2.  List  of  Input. 


PSINPNL 


CLE5I 

CLE50 

CLMAX 

CSCOWC 

CWSPIN 

CWSPOT 

D 

DBW 

DCSL 

DCSWl 

DCSWO 

DCSYl 

OCYSI 

DCYSO 

DFELC 

dfeu 

OFELO 

DFEWCI 

DFEWCO 

DFEWI 1 

DFEWIO 

DFEWOI 

DFEWOO 

DFXLE 

DFXWI 

DFXWO 

DHB 

OHCR 

OHCT 

OHTT 

OISwI 

DISWO 

DLELC 

OtELI 

DLELO 

DLESLC 

DLESLI 

DLESLO 

DLEWCI 

DLEwCO 

OLEWI1 

DLFwIO: 

OLEWO I : 

DLEWOO 

DOSWI 

OOSWO 

OVB 

OVCR 

over 

DVT  T 

owe 

Owri.E 

DWCR 

OKCT 

OWTT 

DWYENG 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.c 

0-0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

A.l 

0 . *4 1 6 
' 0.0 


.0EF-55H 

.DEF.55H 

»D£F»53h 

.DEF-55H 

• DEF«  55  H 
» DEF  = 5 5 H 
»DEF«55h 
.DEF  *55H 
. OEF  « 5 5 rt 

• 0EF*5  5 H 
*DEF«55h 
•DEF.55H 
« OE  F»  5 5 h 

• CEF  = 5 5 H 
*DEF  «55H 

• D£F«55  H 
« DEF  « 55  h 
.CEF.55H 

• DEC  * 5 5 H 

• DEF. 5 5 h 
•CEF*5Fh 

• D£F»  5 5 h 
«OEF«55m 
• DEr  * 5 5 H 
•0EF-55H 
»DEF=>55h 
.0£F«55h 
.DEF-55M 
.0EF=55H 
iDEF*55m 
» OEF»  5 5M 

• 0 E F * 5 5 H 
*OEF»55H 

• OEF • 5 5 H 
*DEF“55H 
.DEF-55H 
«D£F»55H 
« DEF ■ 5 5 H 

• OEF*  55  H 
. DE  F « 5 5 H 
.DEF-55H 

• DEF  «55M 
•OEF»55H 

• OEF*  5 5 H 
•DEF-55H 

• DEF  *5  5 H 
•0EF«55h 
•DEF-55h 
•DEF-55H 
.OEF* 55m 

• OEF  « 55  H 

• OEF  » 5 5 H 
.0EF-55H 
» DEF  * 5 3rt 
.DEF. 55m 
.0EF.55M 


F-lll  WING  TIP 

SLAT  INBD.EDGE  LOCATION  (FACTOR  OF  SEMI-SPAN) 

SLAT  OUT90.EDGE  LOCATION (FACTOR  OF  SEMI-SPAN) 

“AXIvijw  rtI‘;G  LIFT  COEFFICIENT 
SURFACE  CHORD  TO  WING  ChCRD  RATIO 

ratio  of  Inboard  end  of  spoiler  to  wing  semi-span 
RATIO  OF  O'JTeOARD  end  of  spoiler  to  wing  semi-span 
Slat  edge  and  LEADING  EDGE  STmTIQNS  <FTt 
BODY  wIDTrt  (FT'1 
SURFACE  LENGTH  (IN), 

SURFACE  CHORD  AT  INBOARD  END  (IN) 

SURFACE  CHORD  AT  CUIBCARO  ENDIIN) 

SURFACE  INBOARD  EDGE  LOCATION  (DECIMAL  OF  SEMI-SPAN) 
LEADING  EDGE  INBOARD  STATION  (FT) 

LEADING  EDGE  OUTBOARD  STATION  IFT) 

LENGTH  OF  LEADING  EDGE  OUTBOARD  OF  CENTER  SLAT  (FT) 
LENGTH  OF  LEADING  EDGE  inboard  OF  CENTER  SLAT  (FT) 
LENGTH  0-  FIXED  LEADING  EDGE  OUTBOARD  OF  SLAT  (FT) 
INBOARD  LEADING  EDGE  CHORD  OUTBOARD  OF  CENTER  SLAT-FT 

outboard  leading  edge  chord  outboard  of  center  slat-ft 

INBOARD  LEADING  EDGE  CHORD  INBOARD  OF  CENTER  SLAT-FT 
CjTSUAHD  LEADING  EDGE  Cr.ZkO  INBOARD  OF  CENTER  SLAT-FT 
INBOARD  LEADING  EDGE  CHORD  OUTBOARD  CF  SLAT  IFT) 
OUTBOARD  LEADING  EDGE  CHORD  OUTBOARD  OF  SLAT  (FT) 

FIXED  LEADING  EDGE  LENGTH 
FIXED  LEADING  EDGE  WIDTH  INBD 
FIXED  LEADING  EDGE  WIDTH  CUTBD 
horizontal  TAIL  SPAN 
HORIZONTAL  TAIL  ROOT  CHORD 
HORIZONTAL  TAIL  CHORD  AT  TIP  (FT) 

HORIZONTAL  TAIL  THICKNESS  AT  TIP,  IFT) 

INBOARD  SLAT  INBOARD  CHORD  (FEET) 

INBOARD  SLAT  OUTBOARD  CHORD  (FEET) 

LENGTH  CF  LEACING  EDGE  UNDER  CENTER  slAT  (FT) 

LENGTH  OF  LEADING  EDGE  UNDER  INBOARD  SLAT  (FT) 

LENGTH  OF  leading  EDGE  UNDER  OUTBOARD  SLAT  (FT) 

CENTER  SLAT  LENGTH  (FEET) 

INBOARD  SLAT  LENGTH  (FEET! 

OUTBOARD  SLAT  LENGTH (FEET  I 

INBOARD  LEADING  EDGE  ChCRD  UNDER  CENTER  SLAT  (FT) 
OUTBOARD  LEADING  EDGE  CHORD  UNDER  CENTER  SLAT  (FT) 
LEADING  EDGE  INBOARD  CHORD  UNDER  INBOARD  SLAT  (FT) 
LEADING  EUGE  CL' T °QAR D CHORD  UNDER  INBOARD  SLAT  (FT) 
INBOARD  LEADING  EDGE  CHORD  UNDER  OUTBOARD  SLAT  (FT) 

C'J T BOARD  LEADING  EDGE  CHORD  UNDER  OUTBOARD  SLAT  (FT) 

gutecard  slat  inboard  chord  ( f e e t > 
outboard  slat  outboard  chordifeeT) 
vertical  tail  s-an 
vertical  r A I u scot  CHORD 
vertical  Chord  at  tip  ift» 
vertical  InlCXNLSS  at  tip  l FT  5 

WING.MORIZ  STAB. or  VtRT  STAB  SPAN  (FEET) 

WING  Chord  at  SLAT  (FT)  ACTUALLY  at  midspan  of  exposed 
wing  chord  Ar  the  root  ift» 

w I NG  ChukU  AT  TIP  (FT) 

wing  thickness  at  the  tip  t ft i 

ENGINE  STATION  (FT)  TWO-ENGINE  AIRPLANE 
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Table  J-2.  List  of  Input  (Continued) 


DVYlEN 

0.0 

• OEF-55  H 

DWYOEN 

0.0 

♦ DEF  *55H 

GHFS 

0.0 

•0EF«55h 

ghrs 

0.0 

.DEF-55H 

GVFS 

0.0 

•DEF-55H 

GVRS 

0.0 

.DEF-55H 

GWAIL 

0.0 

*DEF=>55H 

6WCFFL 

0.0 

«OEF=55M 

GWCFLP 

0.0 

.DEF-55H 

GWCLE 

0.0 

i DEF- 55  H 

GwFS 

0.24349 

.CEF.S5H 

GWRS 

0.69166 

*DEp=53H 

GWTCR 

0.0 

« OEF- 5 5 H 

GWTCT 

0.0 

» DEF-5  5 H 

N2 

0.0 

•0£Ft55h 

OENG 

0.0 

. DEF  = 55  h 

QHAX 

0.0 

•DEF=55h 

5 I GCR 

0.0 

.DEF-55M 

SW 

0.0 

.OEF-55H 

SWA  IL 

0.0 

»D£F=55H 

SWFLAP 

0.0 

•DEF«55h 

TIPWI 

18.0 

* DEF  = 55H 

TST1 

0.0 

»CEF*35H 

VS 

0.0 

.DEF-55H 

20LDGM 

0.0 

.DEF-55H 

L 

0.0 

.DEF-55H 

LSURF  • 

7.DEF-55H 

C 

c 

c 

c 

c 

c 

c 

c 

c 


LL(1) 

■ 

0.0 

.DEF-55H 

LL  ( 2 ) 

B 

0.0 

•CEr =55H 

LL  t 3 ) 

* 

0.0 

t DEF - 5 5 h 

LL  ( 4 ) 

■ 

0.0 

•DEF=55H 

LL  ( 5 ) 

m 

0,0 

.DEF-55H 

LL  ( 6 ) 

a 

0.0 

•DEF=55h 

LL  ( 7 ) 

a 

0.0 

»DEF*55h 

LL  ( 8 ) 

n 

0.0 

•OEF=55h 

HAT  T YFf»  2.0EF-55H 

C 

c 

c 

c 

c 

c 

c 

c 

c 

DEF-55H 


IN3CAR0  ENGINE  STATION  t FT  J FOUR-ENGINE  AIRPLANE 
OUTBOARD  ENGINE  STATION  I FT  I FOuR-ENG I NE  AIRPLANE 
LOCATION  OF  HORIZONTAL  FRONT  SPAR  '(PERCENT  ROOT  CmORDI 
LOCATION  OF  HORIZONTAL  REAR  SPAR  (PERCENT  ROOT'  CnQrtD  > 
LOCATION  OF  VERTICAL  FRONT  SPAR  (PERCENT  ROOT  CHORD  I 
LOCATION  OF  VERTICAL  REAR  SPAR  (PERCENT  KCOT  CHORD! 
k A T 1 0 OF  INBOARD  AILERGW  STATION  TO  WING  SEMI-SPAN 
RATIO  OF  FOREFLAP  CHORD  TO  FLAP  CHORD 
flap  Chord  to  wing  chord  ratio 
ratio  of  slat  chord  to  wing  chord 

wing  »ING  front  SPAR  LOCATION  (FACTOR  OF  WING  CHORD) 

LOCATION  OF  WKJG  REAR  SPAR  (.PERCENT  ROOT  ChCRDI 

WINC.  T/C  AT  ROOT 

WING  T/C  AT  TIP 

DESIGN  LOAD  FACTOR 

NUMBER  OF  ENGINES 

maximum  DYNAMIC  PRESSURE  tPSH 

DENSITY  FACTOR  AT  ALTITUDE 

WING.HORIZ.  STAB. .OR  VERT. STAB  AREA  'SQ.FT.) 

wing  flap  area  isq.ft.) 

INPUT  TIP  WIDTH 

DESIGN  GROSS  WEIGHT  (LBS.) 

STALL  SPEED  KNOTS) 

FLAG  FOR  GECV  ROUTINES 
SURFACE  NUM3ER 
FOREFLAD-  1 THRU  20 
FLAP  *21  THRU  25 
AILERON  *=26  TnRU  30 
SLAT  >41  THRU  46 
RUDDER  >47  THRU  51 
ELEVAT0R=52  THRU  56 
SURFACE  CCCE 

1- AILERON 

2- RUDDER 

3- ELEVATOR 
A« FLAP 

5- SLAT 

6- FOREFLAP 

7- TIP 

8- FIXED  LEADING  EDGE 

9- SPOILERS 

10-FIXED  TRAILING  EDGE 

NO  SLATS-ENTIRE  LENGTH  IS  FIXED  LEADING  EDGE 

INBOARD  SLATS  ONLY 

CENTER  slats  only 

OUTBOARD  SLATS  ONLY 

INBOARD  AND  CENTER  SLATS  ONLY 

CENTER  AND  OUTBOARD  SLATS  ONLY 

INBOARD  AND  OUTBOARD  SLATS  ONLY 

I NBO aRD  «Ou T BOARD  AND  CENTER  SLATS  ONLY 

MATERIAL  TYPE 

1 -7075  ALUMINUM 

2 -2024  ALUMINUM 

3 -OMS  1734  TITANIUM 

k -17-7PH  STAINLESS  STEEL 
3 -5 AE  1018  STEEL 

6 -BORON-EPOXY  CQMPOSITEiO.005  IN) 

7 -BORON  ALUMINUM  COMPOSITE 
e -GRAPH! TE-EPCxr  COMPOSITE 

9 -HEXCEL  aluminum  HONEYCOMB  (1/8  HEX  0.001  FOIL! 
F-IU  WING  TIP 


SEND 
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Table  J-3.  Aileron  Input. 


Table  J-4.  Rudder  Input. 


PSINPNL 

C 

c AX  WlNG  AILERONS 

c 

HATTYP-2. 

LSURF-1 t 
DW8*<*7.  75  • 

0WCT»<*.5  • 
GWFS»0.1<*» 

GWRS*0 • 5 3 5 • 

DwCR*  1 1 • 

VS-IOO.t 
QMAX-950. » 
SiGCR*0.^86. 
CLMAX-2.5# 
nr«7«5. 

5W*380 • • 
T5T1«38300. • 
0CSL«72. • 

OCSwl « 19 . 8. 

DCSWO-1 1 3 • 5 » 

DCSYI -0.746* 

• END 


PSINPNL 

c 

c C-5A  '’UODER-LOVER 

C 

LSURF«2. 

MATTYP-2. 

DWB-222.7, 

DVCR-30.93. 

OVCT»2'*»75« 

GVR5«0.6‘.. 

VS-IOO.O. 

OHAX-550.0. 

SIGCR  = 0.'*‘.fl6» 

CLMAX*  9 • 5 » 

NZ-3.75. 

$W*  62  00 . 0 • 

TS71-769000.04 

DCSU-208.15. 

DCSW 1 *133«63t 
OCSwO* 13  3 • 6 3 • 

SEND 


Table  J-5.  Elevator  Input. 


Table  -1-6.  Flap  Input. 


PSINPNL 

C 

C C-3A  INNER  elevator  horizontal 

c 

MATTYP-2 . 

LSURF-3. 

DWB«222.7. 

DHCR-21.6, 

DHCT» 7 » 7 t 
GHRS-0.65. 

VS*100.0. 

CM AX ■ 550.  . 

S I GCR  .0  « <‘J*86  » 

CLMAX.A.5. 

NZ-3.75. 

5W-6200 • 0 i 
TST1-769000.0. 

OCSL-193.35. 

DCSWI-84.0. 

OCSWO-60.. 

SEND 


PSINPNL 

c 

C AX  WING  FLAPS 

c 

MATTVP-2. 

LSURF-L. 

DWB-47.75. 

OWCT-A.5* 

GWFS-0.1<.» 

GWRS-0.535. 

DWCR»U.<.. 

VS-100.. 

0MAX-950., 

SIGCR>0.4<.36. 

CLMAX-2  » 5 r 

NZ-7.5. 

SW-360.. 

TST1» 38300.  * 
DCSL  * 1 82 • * 

DCSWI « 23 • . 
DCSWO-15.. 
GVCFLP-0.26. 
SEND 
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Table  I -7 . Slat  Input. 

PSINPNL 

C 

C AX  WING  SLATS 
C 

MATTrP-2  . 

LSURF • 5 * 

OwB-47.75* 

JwCT «<»•  5 » 

GWFS-0. 1*». 

GWRS*0.S3S. 

DwCR*  1 1 • <♦  » 

VS*100. * 

OHAX-950. * 
5IGCR*0.<.<.36* 

CLMAX  * 2.5* 

NZ-7.5, 

SW«  380. • 

TST 1 * 3 S 3 00 • * 
0(11*1.92. 

0(21*5.0. 

0(31*6.2* 

DtAl-17.0. 

DI51-17.5. 

0(61*23.0* 

OCSwI • 1 . 3 » 

DCSWO-O. 8 * 

0 1 SwI ■ 1 • 6 • 

OISwC-1.9, 

OLESLC-10.8  • 

DLE SL I = 2 . 75  . 
OLESLO-5.83  . 

OOSWI  •■0.8  , 

OOSWO'O. 65  . 

CSCDWC-O. 

• END 


'l'ablc  J-9.  beading  Edge  Input 


Table  <1-8.  Fore  Flap  Input. 


PSINPNL 

c 

C AX  WING  FOREFLAPS 
C 

MATTYP-2. 

LSURF *6  * 

GWCFFL-0 • 26  * 

GWCFLP  *0 .26* 

0WB*A7 »7S  » 

DWCT»A.S, 

GWFS*0.  I'*  • 
GWRS=0.535» 

OwCR*  1 1 • 

VS*100. » 

OMAX-950.  . 

S I GCR  *0»L<.fl6* 
CLMAX-2 • 5 * 

NZ-7.S* 

SW-380.  • 

TST1-38300.  * 
0CSL-I82.  . 

DCSwI *6. » 

DCSWO**. * 

SEND  " 


Table  J-10.  Trailing  Edge 
Input. 


PSINPNL 

PSINPNL 

C 

C 

C F-m  FIN  LEADING  EDGE 

C C-1A1  STAB 

C 

c 

MATTYP-2. 

MATTYP-2. 

DFXLE  *12.33  • 

L-S8. 

OFXW I -3.03  • 

LSURF • 10  * 

OFXWO  *1.33  * 

GWTCR-0 • 106* 

L ■ 62* 

GWTCT-0.1CI6  * 

LSURF  • a* 

DHB-50.35. 

SEND 

GHRS-O  » 5 7. 
DHCR* 1 A, 0 6 » 
DHCT-5.20. 
DBW»3.333 * 
DHB-50.35. 
.SEND 
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Table. I-ll.  Spoilers  Input. 


PSINPNL 


F-lll  SPOILERS 


DVCT  -3 .324 

.DFF.55H 

GwRS  -0.65 

.Ct F.65H 

DWCR  -12. SCt 

« 0 E r • 5 5 H 

DCSL  -267. a 

•CE^-SSh 

DCSWI  -21.7 

• DE - ■ 5 5 H 

DCSWO  -11.8 

.DEE- 55m 

LSURF  - 

9.DEF-55H 

MATTYP-2  . 

CSCDWC-0. 162 

. 

GWTCR  -0.1135 

• 

GWTCT  -0.085 

. 

GWCFLP-0 .35 

. 

FLPT  YP-0  • 0 

. 

DkB -60 . 5 3 3 < 

DCSY1 -0.2561. 

SEND 

WING  CHORD  AT  TIP  (FT5 

LOCATION  OF  WING  SEAR  SPAR  (PERCENT  ROOT  ChOROI 
WING  CHORD  AT  THE  ROOT  t F J ) 

SURFACE  LENGTH  (IN) 

surface  chord  at  inboard  end  (In) 
eur- ace  chord  at  outboard  end  iinj 
SURFACE  IDENTIFICATION  FLAG 
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WORKSHEET  4 


Secondary  Structure  Weighs 


Secondary  structure  weights  as  compiled  in  Table  J-12  are  obtained  from  a series 
of  output  data  exemplified  by  the  sample  output  in  Table  J-13  from  the  leading 
edge-trailing  edge  synthesis  program.  Total  weight  of  the  component  being 
estimated  is  shown  in  the  lower  left-hand  comer.  The  treatment  of  correlation 
factors  is  the  same  as  before. 
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Table  J-12.  Aerodynamic  Surfaces  Secondary 
Structure  Weights. 


A-X  WING 

Part 

Definition 

Actual 

Weight 

Synthesis 

Weight 

Correlation 

Factors 

Leading  Edge  & Tip 

125 

166 

0.75 

Trailing  Edge 

52 

92 

0.56 

Ailerons 

49 

24 

1.87 

Flaps  Si  Foreflaps 

359 

281 

1.  28 

Slats 

278 

198 

1.40 

Spoilers 

83 

134 



0.67 

Does  not  include: 

1.  Miscellaneous  Structure:  88  lbs 

2.  Aileron  Balance  Wts : 45  lbs 
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CHli  »1.2  ,0Cf«5SH  HORIZONTAL  T Ml  C k’iC-JS  AT  TIP  (TH 

CMfi  *9.11  ,OCF*5SH  LOCATION  OF  MOR I ZO  A T AL  PROMT  SPAR  CPERCNT  ROOT  CMOROI 

Ghh*  «J.Z|  . ,OCP*SSH  LOCATION  Of  HORIZONTAL  RtAR  SPAR  (PERCENT  ROOT  CHOKOI 
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WORKSHEET  r> 


Dimensional  Data 


Dimensional  data  comes  mainly  from  the  primary  source  of  the  A PAS  input  data: 
the  d views  and  other  design  data  developed  by  the  supporting  preliminary  design 
process.  The  data  required  and  the  indication  of  source  is  given  in  Table  .J-14. 


Table  <1-H.  Dimensional  Data  Source. 


DATA 

SOFRCE 

SYMBOL 

D INSCRIPTION 

ON 

No.  of  Cover  Panels 

D 

RN 

No.  of  ribs,  frames 

D 

SNK 

No.  of  external  spars,  longerons 

J) 

SN1 

No.  of  internal  spars,  longerons 

D 

SPE 

Average  spar  perimeter  in  feet 

D 

HP 

Average  rib  perimeter  in  feet 

D 

TS4 

Average  skin  thickness  in  inches 

A 

WRRP 

Root  rib  length  (ft. ) 

D 

CSC) 

Center  section  operator 

D 

FSB 

Front  spar  length  (ft.) 

D 

ERL 

End  rib  length  (ft. ) 

D 

itS  L 

Rear  spar  length  (ft) 

D 

TS7 

Average  skin  thickness  (in) 

A 

AS  2 

Surface  area  of  component  (ft") 
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WORKSHEET  6 


Inputs  to  E-N-L  Program 

The  input  requirement  for  a run  of  the  computer  program  for  development  of  air- 
craft fuselage,  landing  gear  and  nacelle  weights  is  shown  in  Table  J-15.  This 
represents  a complete  set  of  inputs  for  the  three  components. 
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Table  J-15.  Inputs  to  F-N-L  Weights  Program. 
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Table  J-15.  Inputs  to  F-N-I,  Weight  Program  (Continued). 
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Table  J-15.  Inputs  to  F-N-L  Weight  Program  (Continued). 
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Table  J-15.  inputs  to  F-N-L  Weight  Program  (Continued). 
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Table  J-15.  Inputs  to  F-N-L  Weight  Program  (Continued). 
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WORKS! IK [■:']'  7 


Ku selage  - Nacelles  - Landing  Pear  Weights  D ; da 

Output  data  from  the  l'-N-I,  weights  program  is  obtained  in  three  parts,  for 
fuselage,  nacelles,  and  landing  gear,  as  shown  in  Tables  J -1 G,  J - 1 7 , and  J-18, 
respectively. 
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Table  J-1G.  Fuselage  Weights  Data. 
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Table  .1-17.  N'acclli1  Weight'  ' : 1 1 ; i . 


NACELLE  WEIGHT  R-58A  T FS  T CME 


JET  ENGINE  COWLING  EPJ 
JET  ENGINE  PYLONS  SINGLE  r I G I N E 1 0 .?  > ..  ? 
JET  ENGINE  D Y L 0 N S SIAMESE  ENGINE  0.0 
TUR30FF.OP  COWLING  C-0 
TUREOPPOP  MAIN  L ANQING  GEAR  DJOR  0.P 
PISTON  ENGINES  NAC  WITH  COWL  FLAPS  G.O 
PISTON  ENGINES  NAC  WITH  AIR  PLJGS  0.0 
PISTON  ENGINES  MAIN  LANDING  GE\R  POORS  0 . Q 

TOTAL  NACELLE  GROUP  457b. 3 
ACTUAL  WEIGHT  4675. 0 
WEIGHT  FACTOR  1,0?.? 
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Table  J-18.  Landing  Gear  Weights  Data. 


LANDING  GE A B R-59A  TEST  CASE 


OUTPUT 

VS-LAND1NS  COM^. POWER  OFF  STALL  SPEED  KNOTS  139.46 

DESIGN  LOAD  /1000.  469.00 

DRAG  TRACE  RATIO  .54 

KE-K1NFTIC  ENERGY/1C00  FT-L9  140592.56 

WEIGHTS 

ML  G ST  RUC-S INGLE  WHEEL-VERT. COLUMN  LAND  BASED  0.0 

ML  G STRUC-SINr'LE  WHEEL-VERT.  CLLU1N  CARR  BASED  0.0 

ML  G ST  LUC-MUL  T I WHREL- VERT . COLUMN  LAND  BASED  1508.0 

MLG  STF.  JC-SINGLE  WHFEL-TRIPCD  TYPE  LAND  3 ASEO  0.0 

ML G STRUC-S1NGLE  WHEFL-TRIPOD  TY=>E  CARR  BASED  0.0 

NLG  SToUC-90M~FCS  AND  FIGHTERS  LAND  BASED  249.0 

NLG  STRUC-TR ANSPORTS  LAND  BASED  0.0 

NLG  STRLC-FIGHTER  + ATTACK  FUS  TOW  CARR  BASED  0.0 

NLG  STFUC-FIGWTER  *■  ATTACK  NOS  TOW  CARR  BASED  O.C 

MLG  ROLLING  STOCK  -WHEELS  HIGH  ^RS  LAND  BASED  395.0 

MLG  ROLLING  STOCK  -WHEELS  LOW  PRS  LAND  BASED  0.0 

MLG  KeL  L I 1G  5 r OC  K -WHEELS  CARR  3 ASEO  0.0 

BRAKES  -NO  ORAG  CHUTE  0.0 

BRAKES  -DRAG  CHUTE  580.0 

TIRES-T'rPE  III  AND  VII  O.C 

TIkrS-TYPE  VIII  0.0 

TIRE  WT.  INPUT  444.0 

NLG  POLLING  STOCK  107.0 

LANHING  GEAx  CONTROLS  388.0 

TAIL  BUMPER  WT.  0.0 

FIXED  STRUCTURE  0.0 

TOTAL  LANDING  GEAR  3751.0 

ACTUAL  WEIGHT  3412.0 

WEIGHT  FACTOR  .910 
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A PPFND1X  K 


AIK  !■'  KA  M I-!  S VST  KM  COST  KSTIMATINC.  PK<  KiKAM  MODCLK 

I his  appendix  provides  tlai a to  describe  the  system  cost  estimating  computer  pro- 
gram module,  consisting  of  a listing  ot  input  elements,  a listing  of  the  program  model 
card  ;md  NAM  K LIST  variable  input  cards,  the  SA\'  matrix  printout,  a NAMKLIS'L 
variables  dictionary,  and  a summary  ot  F-card  coefficients.  '1’he  NAMKLLS’J'  vari- 
aides  dictionary  provides  for  the  entry  ol  ;m  input  value  thus  also  serving  as  an 
input  summary  table.  The  summary  of  F-eard  coefficients  references  the  location 
of  availabel  back-up  data  that  will  be  found  either  in  Appendix  1 or  Appendix  L:  the 
former  it  used  for  both  trade  and  system  methods  mid  the  hitter  if  used  only  for  the 
system  method. 

A.  IN  PIT  KLKMKNTS 

The  input  elements  involved  in  the  system  costing  method  are  listed  in  the  following 
pages.  The  values  in  the  second  column,  which  are  nominally  for  the  horizontal 
stabilizer,  are  meaningless  in  this  ease  having  been  earned  forward  by  convention 
1 mm  the  first  column  . 
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C.  SAY  MATRIX,  H-58  TKST  CASK 


This  section  of  Appendix  K contains  the  printout  of  the  SAY  matrix  resulting  fr 
the  B-.r)8  test  ease. 
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I).  NAMK  LIST  VAHLAli  liKS  DICTIONARY 


This  section  ot  Appendix  K consists  of  a definition  of  the  NAMK  LIST  variables  used 
in  tile  system  cost  estimating  method.  This  list  of  variables  corresponds  to  the 
printout  of  input  elements  given  in  the  first  section.  Inputs  are  derived  from 
Section  3.3.  This  list  can  also  serve  as  an  input  table  and  is  coded  to  show  input 
source. 
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*Input  value,  defined  as  complexity  only  as  opposed  to  TMP  given  in  Table  40,  is  taken  from  column  headed 
complexity . 
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K.  SIM  MARY  OF  F-CAIFD  VARIABLES 


This  summary  provides  a track  of  model  card  coefficients  from  the  model  card 
listing  to  the  relevant  CEK  equation,  with  back-up  data  reference,  for  the  system  cost 
estimating  method. 
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MODKL 

CARD 

DESCRIPTION 

EQUATION 

NO. 

RE  FERE N( 

Non  room 

■ring  Design  and  Development  Costs 

1' 7 0 1 1 

Estimating  eoeffieienl,  EC 

(D 

Fig.  1-1 

F702  1 

(1) 

Fig.  1-2 

F 7 03  1 

(1) 

Fig.  1-3 

F704  1 

(1) 

Fig.  1-4 

F705  1 

(1) 

Fig.  1-5 

F70G  1 

0) 

Fig.  1-6 

F707  1 

(2) 

Fig.  L-l 

F 7 1 1 1 

(3) 

Fig.  L-2 

F 7 1 2 1 

(3) 

Fig.  L-3 

F 713  1 

(3) 

Fig.  L-4 

F 7 1 4 1 

(3) 

Fig.  L-5 

F 7 1 5 1 

(3) 

Fig.  I,-G 

F71G  1 

(3) 

Fig.  L-7 

F717  1 

(3) 

Fig.  L-8 

F 718  1 

(3) 

Fig.  L-9 

F 7 1 9 1 

(3) 

Fig.  L-1G 

F 7 20  1 

(3) 

Fig.  L-l 1 

F 7 2 1 1 

(3) 

Fig.  L-12 

F 7 3 1 1 

(8) 

Fig.  1-7 

F 7 3 1 2 

(8) 

Fig.  1-8 

F731  3 

(8) 

Fig.  1-9 

F 7 3 1 4 

(8) 

Fig.  1-10 

F 7 3 1 5 

(8) 

Fig.  1-11 

F731  6 

(8) 

NA 

F 7 3 1 7 

f 

(8) 

Fig.  L-l 3 

F740  11 

Inflation  factor. 

, 1970  to  1974:  1.273 

(15) 

- 

F74J  9 

See  equation  (15) 

- 

- 

First  Unit  Costs 

F751  4 

See  equation  (17) 

- 

Fig.  L-l 4 

F 7 52  4 

See  equation  (17) 

- 

Fig.  L-l 5 

F 7 53  4 

See  equation  (17) 

- 

Fig.  L-16 

F 7 54  4 

See  equation  (17) 

- 

Fig.  L-17 

F755  4 

See  equation  (1' 

?> 

- 

Fig.  L-18 

F 7 56  4 

See  equation  (17) 

- 

Fig.  L-19 

:sig 


MODI-;  I, 
CARD 


DESCRIPTION 


FgFATION 

NO. 


REFERENCE 


l ~ifst  l nit  Costs  (Continued) 

F757  4 See  equation  (17 

F 7 58  4 

F759  4 

F7G0  4 

F761  4 

F762  4 

F 7 63  4 

F7G4  4 

F7G5  4 

F7GG  4 

F767  4 r 


Fig.  L-20 
Fig.  L-21 
Fig.  L-22 
Fig.  L -23 
Fig.  L-24 
Fig.  L -2 5 
Fig.  L-2G 
Fig.  L-27 
Fig.  L-28 
Fig.  L-29 
Fig.  L-30 
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A I PENDLX  I, 


SYS']' KM  COST  ESTIMATING  METHOD  BACK-UP  DATA 

This  appendix  provides  charts  containing  back-up  data  for  the  estimating  coefficients 
used  in  estimating  airframe  system  costs.  These  data  make  up  a partial  set 
inasmuch  as  those  items  common  to  both  methods  have  been  included  in  Appendix  I. 
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Figure  1,-1.  Support  Engineering  Cost  Estimating  Relationship 
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Figure  1.-2.  Surface  Controls  Cost  Estimating  Relationship. 
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Figure  L-8.  Environmental  Control  Cost  Estimating  Relationship 
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Figure  F-4.  llydniulics/l’neumatics  Cost  Estimating  Relationship 
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Figure  L-5.  Electrical  Cost  Estimating  Relationship 
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Figure  E-G.  Instruments  Cost  Estimating  Relationship. 
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Figure  E-7.  Auxiliary  Power  Cost  Estimating  Relationship. 
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Figure  L-0.  Engine  Associated  Equipment  Cost  Estimating  Relationship. 
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Eigure  L-10.  Fuel  System  Cost  Estimating  Relationship 
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Figure  L-ll.  Avionics  Provisions  Cost  estimating  Relationship 
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Figure  1.-12.  Furnishings  ;ind  Equipment  Cost  Estimating  Relationship. 
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Other  Basic  Tool  Manufacturing  Direct  Labor  Hours 


Tool  Man.  DLH  - GOO  (W  )' 
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.7; 


10,000 
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AM  PH  Weight  (Pounds) 


Figure  L-13.  Tool  Manufacturing  Cost  Estimating  Relationship  - 
Functional  Subsystems. 
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9c-a 


WEIGHT  OF  WING  STRUCTURE  (LBS) 
Figure  L -14.  Wing  First  Unit  Cost  (Labor  and  Material 


Figure  L-15.  Empennage  First  Unit  Cost  (Labor  and  Material). 
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Figure  L-18.  Nacelles  First  Unit  Cost  (Labor  and  Material). 


SHE 


Figure  L-20.  Surface  Controls  First  Unit  Cost  (Labor  anti  Material). 


-58 


Figure  L-21.  Air  Conditioning  Subsystem  First  Unit  Cost  (Labor  and  Material). 
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Figure  L-26.  Armor  Plate  First  Unit  Cost  (Labor  and  Material). 
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Figure  L-30.  Furnishings  and  Equipment  First  Unit  Cost  rLabor  and  Material). 


A l’PEN  01 X M 


TRADE  STUDY  DEMONSTRATION  CASK 


This  appendix  provides  a summary  that  accounts  lor  a complete  sot  of  output  data 
from  the  t ratio  study  demonstration  case.  Several  of  the  output  printouts  have  been 
used  for  illustrative  purposes.  Table  M-l  is  provided  to  give  the  location  of  the 
complete  set:  those  contained  in  this  appendix  plus  those  used  oreviouslv  for 
illustrative  purposes. 


Tabic  M-l.  Location  of  Trade  Study  Demonstration 
Case  Estimating  Results. 


COST  CATEGORY 

LOCATION 

First  Knit  Cost  - Wing 

Figure  2 

First  Unit  Cost  - Vertical  Stabilizer 

Figure  21 

First  Unit  Cost  - Fuselage 

Figure  22 

First  Unit  Cost  - Nacelles 

Figure  23 

First  Unit  Cost  - Landing  Gear 

Figure  24 

RDT&E  Costs  - Wing 

Figure  3 

RDT&E  Costs  - Vertical  Stabilizer 

Figure  M-l 

RDT&E  Costs  - Fuselage 

Figure  M-2 

RDT&E  Costs  - Nacelles 

Figure  M-3 

RDT&E  Costs  - Landing  Gear 

Figure  M-4 

Recurring  Production  Costs  - Wing 

Figure  M-5 

Recurring  Production  Costs  - Vertical  Stabilizer 

Figure  M-6 

Recurring  Production  Costs  - Fuselage 

Figure  M-7 

Recurring  Production  Costs  - Nacelles 

Figure  M-8 

Recurring  Production  Costs  - Landing  Gear 
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Figure  M-l.  RDT &E  Costs  - Vertical  Stabilizer. 
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Figure  M-3.  RDT&E  Costs  - Nacelles. 
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Figure  M-4.  RDT&E  Costs  - Landing  Gear 
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Figure  M-5.  Recurring  Production  Costs  - Wing. 
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Figure  M-6.  Recurring  Production  Costs  - Vertical  Stabilizer. 
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Figure  M-7.  Recurring  Production  Costs  - Fuselage. 
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Figure  M-8.  Recurring  Production  Costs  - Nacelles. 
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Figure  M-9.  Recurring  Production  Costs  - Landing  Gear. 
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